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A PROTON'S FATE 

Grand unified theories (GUIs) posit that a single initial fundamental force split into the strong, 
weak and electromagnetic forces that govern elementary particles today. If this is true, protons 
should decay when the grand unified force resurfaces, with a quark (the building block of protons) 
morphing into a corresponding lepton (the class of particles that includes electrons). The outgoing 
particles vrauld generate three rings of blue light. 


How a proton might decay: 


LEPTON 
One quark 
morphs into a 
lepton, emitting 
a cone of 
Cherenkov 
radiation 



PROTON 
Composed of 
three quarks 



MESON 


Two quarks 
briefly form 
an unstable 
meson ... 




O ... then 
immediately 
decoy into 
two gamma 
roys, each 
emitting a cone 
of radiation 




GUT predictions 

A selection of GUTs ond their predictions for a proton's lifetime when decaying into a positron 
(the lepton) and a pion (the meson). 
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J J'^-’^TCP/IP J 

i ^(J}^i'l^i^yCi!^^y<!?3^lj i^i^lJh3fijh3^hXj^3^S(y jj^^jjj^^ (jl^i— ^{JJiji^\ 

j 4iJ^ j 

! ^ ! 

I ^:)--(^ I 


'22 


J 












j’nlmlljLg 


^ ♦ ♦ 


c/^Uyfj^UijyZl>'i_yL4^vt<i>^l^c^ ys^/. \^^ijJj^:ji}'^i^js: 



.. 

In plants root transition zone act as brain 


<M J . 

Each root ap 5 |X i5’~prpf^^I«^ narbor brain-like units of the nervous 
system of plants. Th^^numtep^^r^ apices .in the plant body is high, and all 
“brain units” are intercoMoct^ jna vascal^ strands (plant neurons) with their 
polarly-traasported aiixiif-*(pfcnt neurotransmitter), to form a serial (parallel) 
neuronal system of plants. (Alpi et aL 2007) 


l/^ 


93l J Zl ^ ^ Zl i/f IM [JIS^ 

Zl cA\33i iS a£cA\3}1 (j^^y 

f I Zl 4^;:^ U^^y if O-iJ? f ^j^y\ k.^\Jl \jV 3 iL Zl i— ^ffA- ^ ^1/^ ^^y -(Jt (J^ lA ^ y3fjf3f^jj3f 

ij^\\^\3l^3^c^^^{jti^jl{J\LJ^{J^ {^333^^J3^J^{^J3iS^LA^{J*uA ^33y"{Jl<^j\ 3\^\J33!^ 

^X3^;^3f (jiC^ 
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ij2Lut^\j3 

ij/ jtiL^i{^i^it^yj3id3lijtlj3jJ^\fJ^i3<^Jiy^(J^ 
j"/:f3<LJi^J{j3^^ c.^^j\7^J3<C^<L 7x\^\j\(^ 

Jy 

^37.3\IL\J\J* ^£:^^y\S^^J\y^\\3A^\jh3^{J^ ^ ^S-^ 

(^ j'if {ji 4^71^1 J7 

j^P" 7(j^\^AL^xf J>OV/^yc/^-^(i^L^ 

LX'.J^ 6\f cl77^\/c^:) M\J 

(d^ [Z'y'^d^dX^^^^ d^^ 'Pd^ d^ ^Ja<^J^* y"^ pljp 

(^^^\3Ld^^dPy y^^^7^6d^^d&>y*^/P^^dd yj^ d'^^ 

^dXj7{^\3dyd^d/{jji{A^yA^\ddA[jd^y<LJdiS3^d!d^d^dJ.^:f^^j^\^^^^(^\XjAML^*/C3^d^dd / tdp^j'd y d^ A A 

JifJi^ !y 7pf ^dP ^(fd^yTs 

y^7{J* 93J3\dii^7 d^y y^^yd^y^TfAr^dfdddj3i 

- 2-4 - 



j 











j^LbIIjLj 


I------^--^ 

-L^ I 

—/I zlc^^ l/^lT j-j^yifj 
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Cells of the Immune System 

Stem Cell 


J 6 A ^ A x^n 

.© ”... W A jyjjJt?jJii^(i^i^-/^(j^Uik^wTj:oyT^;^i/^ 

(Wwcyiocvfe ^3^ 

5o ^ ^ 

Macrophage ^ ^ 

--- 25 ----- 


Lymphoid Stem Cell 

qjr— 

Lvmph’ocytes 


? 


Myeloi^ pDgenitof 

GfOfXjl^yes 



Natural Eosirxjphil mN 

KllerCell Basophil f - 
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Zl(Jl J>^li^j(y^ Jl (J^ 

S^ 3 ) 3 i^{j 3 if\^ri 2 ^ 3 ^^c:^djrcd* J 3 ^\d! 93 lh 3 '\ J^d^ J^{d! 2 ^ 3 jt^jy^Sd^* ^ 6 ^ 

^i}i^S\} /^*> lA ^( 5 *:^A^d^\(^^j/i /’ 3 \ /’jiiAd^-^J^^-^A-S ^jj 

t*/iJ|>:ii_^i^Lt/ ^d^ 3 L^j\^\d^L^\ 3 L^/^;^ ^X\ddJ::^J^ l^ 3 ^/\Aj/l 3 /i‘L^ 

^Ji^ d^-d ^J j}\^\ 3 L^/dd^^iy^**^d'^d^d'^-<^^^h‘'^ 6 ^dL^^cLX^y^*j 3 \d' yi^-^— A^d^ dl^ 

^d.dd^di 

d'^A^^ S^d^di^d^ ^^dd^-id 

y:d 3 j/A>d^—>^ 6 ^^ dd-^Al^d^ 

d'i/d jV^dd^^^ 

mark/disabie enemies 11^ J 6 dLJdd^d '7 


THE HUMAN IMMUNE SYSTEM 


I communicate 


standby mode 


I cause inflammation 


activate other cells 


I produce antibodies 


strategic decisions 


remember enemies 


mark/disable enemies I 


^ fight worms 


I kill infected cells 


(J> jl(j^ii_(Jy^ d^-dd yt*^ /dd dd^d'^3 j*\Sd^ jddd/\ ddtj^ / (^^i:::^{S*jE /(^d\Sd^ ^id* 

d^d^d^ (3 ^jd^^^^dSfdiiy' 3 /y 3 idd^^Sdd^dd d 

/^\iy:dd ^A^ddyf^J3\d^^y^kdj3\d^d^ ^\{j\y jy^ dd>.dd-d(fiJd dd-^d\dd^dd^d{Sdd3d^id 
Atyd^d^ /^ytiAd\3ddddyJid^d-d^^^^*^‘‘^d^Ld 6jd‘-d^^^^^(f^^^ddy:td3 /d^ddddif\ 

d^ ^^^dyttd3 ^^\^j3\dddJ'^^<^dd^cLAdA^A3dtj3 /d 

dd(J^i3J3iij3JyfiJ^Jididyifd^dd'^d^did — UyCyid'j3iA^d^df^i^ ^Add>.d^d^d 
fd d'fj3(S^^AiSd:d^Ld L^d iJ d'd-^y^^dfL^y^d:dd^ddd^^d^-U^'^C!'^d jy^jd^ d{^dd^3/d 

^dd^d dd}^j\a/^Aif\dd^d 

ddA' dj[yc:^{Sd^d.^d^^^^ddd<;:^jdddd*d(^^j3\^d^i^\^ /i\^\3dyiddkdd3dyi^y^3ddd\d}^ 
^d^^dddddddd ^dyd^^d^A^^dd^ii/j3\^J3^*/j3\^.;^3<:::^d^^d^ c:^dd cLJdd^A^ d>3^d\df^ t^3 S^j 
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^dd 3 ji 3 ^d-dy^[ 

^Udd^^id dy^dy^^dd^^d^^d^ydlJAyi^/'33J3ii^)d(i^jj^di^dy^ddi::^y3j^<^yAo3 

^dd^d3^yi dd^^33\d^d\d^ 


Ayy:^dd^d^^^^dSAjddd\dd dd'dd^lj 
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^{f4\J^ji* \ 

4C^ U^U^^i}piS ■ 

i}&J ii&J i}&J {jt (Ji i^j {jt UJ (J^U [ 

^t/! 

jt (Jj^l* I uA ^ -ijt jt ^ l*ti 

^UiiLjj:\ (J^;^.^^iJljjwL(>./ 

f ^J'lAj^)^^\\^^:t\^^^7j\^^PJ^j 

{J^ 2^1 i, 

yrZl^^— 

i/'^j^iJ'i^if )^\S Su'^7^Su^ AlJ^ 

l)^ 


Human genetic diversity 


Differences in the 
letters of the DNA 
sequence 

Differences in the 
number of copies 
of some genes 


ATGACC 

GGAGGG 


ATGATC 

GGAGGG 





Genes are connplicated 



Correct sequence of ACTG 
letters to code for protein 



\\ /i\\ 


r "Rtt^\ 

/ Signals to cut out \ —v 

I intervening DNA KTHD) 

J ^STOPI 


Kf7> f 

Where / 
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I d3iU^{J'i^ lA I 

^^y ^ Jk {jf ^ ^ ^ S I 

wLT^L/k" Jj:flifjliy^^^C^ji:^(ji^fi^L^^^^fij^ifj /j 

if^l J^hJ^ji:(J^i^4::::^k::^^lJi^jl^4^ifl^^^i;/^ J 

-(i^i/j^y^^i/<(//</ A^y^4jA’yij\ j 

^)-(Sd^)-(^i^ i 

^yf'^[jAif'{jt\JjJl^£t^^(fytlji/^ytf3\jX^{f\j3f‘{fjf' \ 

\^\J^(f**)Aj^\J^:i\j^^ \ 
<^ij\S^\Jfyfy *^J 
cf^^jjiijtfxjifj/ij^f^fjf'^^ijf^ii\j '! 

c/^ i> ^t/oy Cl (j^ ^ ^ ^- 



'2S 


Haemoglobin 



Pattern of evolution 
shows us that this 
is the most important 
region of the protein 
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ji^ ^j^i^^£^[j\^^^^\j\jy[j\Lj^*^ir^c^\^)j\4<:^/{{j\\jy'‘‘^jyyc^ y^y'ycf j3iij^i\fJ^>'ij^j^<^iy'yc^yiiyf i 

-i^l^ypyrli^ ^Zl Ji^L^ll^lf /y*/ 
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(J1^ i-^ (J^ J 1(^ 


-U? 

^lyCc/* Ji^c/^-^y) 
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~u^ c^4_>iZld^-(/L-/c<t‘c)ye'ijt;^^c/(X^^t/Zv 









i JX j'i^l r"iX ^ ^ JX if^J iJjiri ^ jU (J^ ^- 4 ^ K> (iX f*i^ iX 


Intestinal Flora Affect Your Health 


IfCII BiODESIGN 

#OU :\-STiT'JTE 


The microbes that live inside your 
intestines influence your health in 
beneficial and harmful ways 


Immunity 

iVidinrj a pnvs cal bar:i<?f lo invasivt* iyyvj 
'licrcbos. our gut ^.ora enhances the 


of the immune system 


B.uteria m the gut play a i 
the synthesis of %-itemms B a 
as the abso-^ption of calc 


Vitamins 

y a ftirect fole in 
; B and K as well 


Metabolism 


Metabolic activity o' tf>e u>j! flofd a 
oiji body to ut lizv food T'-.a: v 
:■*’>?{wise net oe nic 


u>j! rlofd allows | 

food T'.aT would A 

no: bp r'icF-tp;: ^=. 



Obesity 

In 2009, Or Kraimalnic-Brown discovered 
gut bacteria of obese patients differ 

significantly ffom noriral individi.als 


Inflanirnatiori 

Gut r<xa likely play a rnajor rote m the 
developrr>ent of various inflammatory 
diseases including IBD and colitis 


Autism 

New research by Dr. KrajmainiC'B.'osvn 
suggests a i nk oetvveen autism and 
decreased qul bactenat diversity 


--^-- ..... 
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INTESTINAL MICROFLORA 

10^^ micro-organisms, >500 differenles speaes 

Stomach 10^ tO 10^ 


p._-----^ 

4y^ d**d^ ^d/d^dSd^ ^ 

L4di}^^^^rrjd4^d-^\^ Ld^J^ 

<L,^j\ad^^^^)4^\^*^jddk^\<^j\ad^^fJ^d^ddd^ 
^ji/h^lid fdddid^f^Sd^id^ L(d^ 

i>- 4 ^L}y ^/>*J 


Lactobacilli 


Streptococci 

Lactobacilli 


Enterobactena r 
Enterococcus j 
Faecafcs i 
Bacteroides 
Bifidobacteria | 
Peptococcus I 
Peptostreptococc I 
Ruminococcus 
Clostridia 

Lactobacilli and. 



Duodenum 

Jejunum 

Ileum 

Colon 

with 

appendix 


<10‘''^ 

10 ® to 10 ^ 
10 ® to 10 '® 








Gut: The Inside Story of Our Body's Most Underrated Organ by Giulia Enders 

y^£yijy'"iS’yS(^^ 





Jy■lyJ'cyy'\y^^{Jyyj{JiJi/iiJi\ynJ'yJ\y‘\^^SJ\^^^^y•^yl. — yy y 7. y yijy^^j/y/yy ys 

c.uuJ^Xf^ ^^fiy'^yy~jy'-i>^uiy,S?/iJ‘~^y^^-uiyy-iytyjf-yjy'd^‘=^^'i-yyyy:yy~'^ 
y jj,ijjiaiyyjeyjijjiri^j)fiyf y^>Ljs^{j\j^yt)ij£:^yi{j^~^ij)yk{jy y^jis/ /iJi^^jyyyyyy y 2. j^t/yfiSyyyy y 

j[y yyfyy{}!\yj\^£^f‘' iSuy-y^'^y[‘^S^yyyi*uy'y^i 6d^ jijy y.^yy yXc^jLijsd uyy^ 

‘yuyy-^u-y^‘^u>-^y^yd^~yj''!dyyyy:ij-^^6^>y->^^d^^^ ^Sy7iyh)i^;^y^)~yyiiyi~[jyy 
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Examples of How Antibiotic Resistance Spreads 



/ 


Drug-resistant 
bacteria can 

remain on meat ^ * 

from animals. 

When not handled 
or cooked properly, 
the bacteria can 
spread to humans. 


Fertilizer or water 
containing animal feces 
and drug-resistant bactena 
is used on food crops. 



vegetaL„ 


Drug-resistant bacteria 
in the animal feces can 
remain on crops and be 
eaten. These bacteria 
can remain in the 
human gut. 



George gets 
antibiotics and , 
develops resistant 
bacteria in his gut. 


George stays at 
home and in the 
general community. 
Spreads resistant 
bacteria. 



George gets care at a 
hospital, nursing home or 
other inpatient care facility. 




Resistant germs spread 
directly to other patients or 
indirectly on unclean hands 
of healthcare providers. 



Healthcare Facility 

/ 

Resistant bacteria 
spread to other 
patients from 
surfaces within the 
healthcare facility. 


Simply using antibiotics creates resistance. These drugs should only be used to treat infections. 


j(^j\ 






^ Jr^ /"/J~^jC[ 

(Jy wri^:^cJ5>T^2015(y^ 

/u 
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Everyone has a 

ROLE TO PLAY 


You can help prevent antibiotic resistance 

Preventing infection can reduce the use of antibiotics, and limit the spread of antibiotic 
resistance. basic hygiene is one of the most effective ways to reduce the risk of infection. 


You can reduce the risk of infection by; 


...washing your ...preparing food ...limiting close contact 

hands properly hygienically with others when you are skk 



...practicing safer sex . . .keeping your vaccinations .. .and. standing up for your right to 

up-to-date safe water and sanitation 



...not sharing 
antibiotics with others 


...and. always following the advice of 
a qualified health care professional 
when taking antibiotics 





World Health 
Organization 


^ j1 iL( j i/I i^M/^cJI cj/ ^ jZjy £^\y 








A£^<^£jy'C^ A y^AiA*iAA A 

/jy j 

-^^LP(jUi ^U>f^ ^ ^ If (j^ 

AA a^IA*^ yA^^ jt{/l 

A A**/yy j^i£Ac 
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^jh (ji (/' -f- tv ^ yu (/s' ~j--^}jj^[ I 
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Top Six RED FLAGS that a “News Story” Is: 

Unreliable 

Disreputable 

_ Embarrassing for you to share _ 


f 

r 


C 


C 


It explicitly states that it is telling the truth, and/or 
everyone else is lying to you 
'We know the truth' 

'V^at the (media'govemmert/cxxpaations) are hiding from you! 
‘This is definitely true’ 

It contains short, conclusory opinion statements 


Your B.S. detector 
"*N should say; . 


/if they have to preface ir 
by swearing it's true, it*s ’ 
probably not. 


'It’s all hogwash ’ 

'The meda has it all wrong ’ 


rC 

r 





It is organized as a list of questions or hypotheses 

‘VAiy wasn't this 7 
‘It doesn't add up that ’ 

‘It’s really unlikely that X happened ’ 


This is literally the 
[ opposite of news, which is J 
s^nswers, not questions 


c 


It puts the burden on YOU to answer the questions 


‘If you can’t answer these questions ’ 
‘Do you REALLY know whal happened?’ 


I thought you wer^ 
supposed to be the 
Journalist here. 


rC 
r 


It asks you to prove a negative, which is often impossible 


'No one has proven that the government WASN'T involved'’ 
‘They SAY it was X, but how do you know it wasn't Y?’ 


It suggests an insidious plot by "someone" ("the media,""' 
"elites," "corporations," "the government") but doesn't 
^say exactly what the plot IS or provide any evidence for it^ 



‘No one knows how deep this goes ’ 
‘There's no telling who's behind all of this 



.cLi J) ^ lT i (Jk-'t' ^ 

(. 
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^-ij" l/^ ^‘iJ" ij" U^^4iJ' 








i) 


yj- 


y cj^y^i ji^cTc^ fivy^^iy/(y^y^fc^c/b*j4^^L/<-<f^ji^yy^^ y^yyTzi^y 

yc^u^yj/e/Lc/' (jy 

Measured - 1.0011596152181 
Predieted - 1.0011596152182 

\jti ——yji>cL(J'(jy 

lTl/^ li^yy^y yy^z^ y^y jivyji juij/iii^ wLj^ 

Measured - 1.00116592091 
Predieted - 1.00116591803 
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iL^, 


V' 


'i*.. 


yC^/UVl(3l>(J*" 

(JY — Y ^ * 

^(Jjj 

\/!n\Jy*iX*^YfY jX,<C/A fXy^YY 
U^JYj^YY 

(j^Z — k'iy\^ j^\\^ ^\ j\YY 
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j Sj^ i/XSS^^S^^ \ 

! iy^h/ ^{:)\j3\{j\i^\ii\A^{j^^y^i\4\AJ^ ! 

J \<{j^^j^Jck^\ J\c3y^^/^\!^ij\j33(['^^ y^lO J 


^> 



(<f-^i/l_>y( 













j’nlmlljLg 


I- 1 

! '{J'i^i/'iij^i ! 

! -(J ! 

j ^:)-(Sd^)-(^ j 

I b^l~s - ^6\ 

I <^c/y(i(jjj^U^Lr<(J^ 16202 l/Jl^(i^I 

■ ^(f6J'(^!^t>3/ij3^U^^1 — jtcJ^7 {^.c\^^{S^^\/^3j^*/cJ^7\ 
j 'i) ^{J^ A^/j\j^ ^iJ^j^{jt\^A6JS^iS ^ \ 

i /{jtjx::^{J^* I 

j ^(jiAiy^ii^j^kx^hi^Sd^^iAiy ! 

i i 

! A,^(AisAliA dAfj^A^A<^ijJfj(yj^i^j^ifijjjfj^jj'^ ■ 

I ^)-I 


3S 
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?^i/iuef I/-I 

If S iT *!^/ >)J'S)i:^Xf>^ Ji'ifij w:ill^ls^0i2_bi /'jji-^ 

x^[S/ 

^(ji^ (X j:^hj(ji^L^jifj^i<^ ij^ i/y^^Su^ 

y/i^\^d^{j\^^yyt^^i — du^ */ f ^ \s^dj\ji\^tj^ s^^\jijd\jii)\jtu^^ 

JULI/^ jd d^A^yd" yjdi^j}ddd^dyiij\^\c^*td id.Gdk^ O) 

k^\fd^d^d^^ddyt^ 

^yd^y^^:::^\S^?i^AdA\S^-d^dd^*^^ '^'/[f* ^^d}^\n[f* 

dyi ^if^iic iii> (J;^ 1^ ^yiij 

-(j^ifc^ [S^dy/d^Ad{jddu^^ — 

^-^ijdy^^y duGj>^\^dJ^ t/LA 

-4^(3^!^(jij^^ dddSi}*Sdh//dcLJji\dydd*^tj f dd<^dj>:^d^ 

^j:t£ J^U(/ >iy (/J/ 
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j J^yt\cP 

! ^[Ji\/\j jy" \ 

I I 

i ^) -i 

I .—^_ Ci-i^ji j 

j y^tijiA/'^>iJ^4^J^lJI j 

I ^jX^(^/L^^)/\^ i/l^iJi^i/l^/tj^^^if J^ij^\^J^^/l \ 

j ijhi/^^^y^j^ ^lfVC'.{S^3^^ j 

j ^ j 

\ "Nothing in biology makes sense outside the eontext of evolution" ! 

j "Evolution is not a belief system. It is a reality and a faet. I preaeh what I believe and I teaeh what is a faet" j 

I ^y^3^^iJ/^3/^ijt{^'^i)/jli*J3l^jl^\JU^^^iJ/{J^j[fi’^lJ'j/^^jl^\Xlj3l^l^*i}^jl^iJ/y^3^{jth3j[^iJ/ij3^li}^C:^if' J^/^l/^ | 

J ^ijO^ J^ij^lJ^ycijO^ M J 

i ^)--'?>► i 

! ijL^-ih^iy—\ 

I V ^ I 

i i 

■ ^lij^id : 
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cJyljjil 

i^ljJ^^lJi)Jhjjj:J^2!^-lJj!< 
1/1 -yTi^ 

J^i/Li^jl[^y^(J^f?l*y^^iJifJhjj/{J'fJ^i^l^j^r"y:j^ijijjSuj^i^j*(^^ li^ifJhjj?(Jji'(J^hk^ 

yrrd^4 


-/Xy^/^y^i/l-(/^U(j’‘(/^;iiT>ilyt^(/v?li(/l^:^^y^ 

memory systems 

(i^ lT -ui ^/ cX< ^ t*V c/‘ 

-4^ Jlf (J^ J 



j) 


First-person perspective 


First person (egocentric) Third person (allocentric) 





iiiriiNij 


Tu el al. ( 2017 ) 
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Reality monitoring 


Johnson & Rave (1981): 

Event features can be distinguished according to whether they were 
internally-generated or externally-derived when the event occurred 


■ Internal - thoughts and feelings we had during event 
’ External - details such as where and when event occurred 



Imagined 




(, . ♦♦ ♦♦ 



Decisions about our Binding features in Integrating multisensory features 

memories, such as allocentric framework with first-person representation 
discriminating real from sufficient for recollecting enabling subjective experience 
imagined experiences core elements of event of remembering 
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GENETIC REUTIONSHIPS AMONG HUMAN AND SWINE INFLUENZA VIRUSES. 1918-2009 
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The Cloudspotter’s Guide: The Seienee, history and eulture of elouds: Gavin Pretor-Pinney 

(International Cloud Atlas (2017 edition 
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WHAT THE SQUID HID 


The interaction between Vibrio fischeri and the juvenile bobtail 
squid means that this is the only bacterium to colonize the squid's 
light organ within hours of hatching. - 
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Tihamah Desert Yemen 


1,250 drums/ha 
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Pakistan: Per Capita Potato Production, 1961 -2007 
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Polio Rates / Ice Cream Sales 1949 




^^^i^/\^\3^yi[j\y^\jy\i^\J'\^3{^\J'\j3\^^J"{y\^3{^\J'\J'\yuy^{J[y^\/i^LJ^\/\/7 1 (J^ ij^j^j^olySiJ'^^iJ^ 

Zli^^y y Ji^93l Jc^V 

/531; Jiy^i i:> I ^ ^i:^y 2l Ji>-L^^ 

^{j^jf^ij Jl{fj3\(f/ 

l*>^ (ji^Td l^V l/< ^f\:^**y^i\}\ {f* [/j3 \ iif\J^ ^3 if* 


We re zeroing In on polio, one viral strain at a time. 

Type 2 

Types 

Typei 


p. 

r ''\ ‘ -.t 

/'■<:, 

?' '. .* 

^ ‘ ; 

'■ :•*/ ■ 


Last seen 24 Oct 1999 
Declared eradicated 

20 Sept 2015 

Last seen 10 Nov 2012 

It's next 



U^y3^^ /^33j^kA^SLf^-^y^^':^d*'^^S^^^^iy' 





























j’nlmlljLg 


"1 


yhJ^y!yyr^(JyCt 
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ijL-^L^Juy^L^ 


ojljl 


\J^i^ 1^1 — J\3[j^ {^[fi’3^/^ {j* ^*{^\M\\^\^L^yt{^ iL 

I * *" * 


Global Smallpox Cases. 1920-2010 


000.000 - 
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Inin \ 



1/tIa 



^ ^ \J]J w 

\ / />.A / 


o ■ 

- V V’V/ 





j\)t{Jy^* ^{J^iJ^L^j/j^^‘‘j\yi{j^ 1^ ->(J^ 1973^Jy^ 


1^(7 Zl JC^ (id^C^ l»(J^ 


Polio Cases 

New cases, thousands 




<K><><><><H><><><>-<><><^^ 


iiliiiiliiiilililliiiiliiiiiiiiil 


Source: WHOA5PEI 


^}ij\jyijf J\^^{j\ij^ ^\/yjt 199^ jt^j^jij:\99A 

y\[jA*^^iJ^ C^ 

lT J / ^hAu'^A'^jA A JyAy^^yy^yy^ 


The polio endgame 

Since 1988, when the WHO 
resolved to eradicate polio, its 
footprint has shrunk dramatically. 
It is only considered endemic in 
Afghanistan, Pakistan and Nigeria 
(which hasn't seen a case sirKe 
2016). Last year there were only 
22 new cases reported. 



V«> 

M988 



1988 

2017 

■ Endemic 

countries 

125 
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2017 


■ 57 ' 
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j _ t^ljl(Ji: j 

i Solution rests on good science but that's as far as science can go. Implementation depends on good i 
■ management, co-operation and working through politics ■ 
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ij ^ 'J^?i ij If ^!^{J lif l I Jy^ ^^ ^ 




^ijt ji\ 


ijt20l4yp3^iJ^I^^7^icJ? 
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jLi^ij/^iS^jliJU^2£jj:^lfr^^3^X*^S^^i6[^^i^*/^^^J’ 
iS jj (fJ^3\jtijf^ ij'^ ^ iJ^ 

J3\\j3j\({j^^ U^iJ^ {}3^c{jt)^ JJ{J\i^^y^ 

^^^j\'i^\^[f^}J'\\^ij*/{j3ji^k^\^\J\j3\i^^{^}^^ <:^J^^ij/(jii^{/ j\^i^^\&iiJ JJ{J^ {^tjy^($ {^iJ^J3\yt^ ifij33yj3fij3jyif 

'S / 

^J3i^lj^\^C^\jjc:^{^*\J^ 03 

-(KD®- 




^dth3\^ y f^ij^ (Jli^y f^yjjy^^i^^yyfu'^^'\J^ 












j’nlmlljLg 


r 



jt <^/!>^ ^ S^ ^ ^^ ^'jtjJ"\ 

ijh)j^\ Jl^ \ji {^‘‘ ^ zi \j^yy} £^\j\\ji oy ^ ^ 

-1/1jl? (/ly l/5>V 1^ ^ 


^{jA j^yti^if^^^AijA ^A 


^ A^ AcA? Aj 

i^i^if^^ Au^L^^.^-f.u^A ^/Ai}y 

S\jy^^A aA^ c:^ijh\jA cjiaA>^Av^ A^-> 

2L^ifAy^ Ai/^ iAi iAi A ^ A^^y^uA A 



'(jjA'^^x^AaA^^A\jA i^iA^A^A^^c/^ iA^A AA[^A^^u^ 
<^/ yA\>}AAjjy' Aytj^ / c^jAA^^^A Ay*^^A^[j^Xi(^[j^AA^\ 

A-A^^^yA\\y<:^j}A^^^AAAA^ y / ^(/0-^itf ^i^/ 

A^Aj^ iS" ^AaA y^fi^A^ii^JyifjlJjfj^A 

AaA A'{y\AA^^^^\^ lAAA^ 
Oji^y AA^ AijA^ 

aA L^y -^A^^^A6/y^*^M&y^^A6/yiLAk^Ay-^ 

Au^ A^^y^ AuiA^y>^A* \}\AA^AAji^y i^j 

x^/ij3i^j^^A a/»AAAx^^^/^^ c:^^yA^}A^A\^A aaA^-^ -AyA 

^ AiJ* ^ A^{S^jAj3^^^/\/ 

/Aj3\^ijAAAA}>^cy.A/^jJ2Aby6^^^^^A^"y/^^A^ALyy*M^yA 
A^A^^^A&^^^^A^y^^AAA^^y^yy'j'AuA^ly^^ALAA-\{}y^L.i^jA 
{j^A^ A^^y/Cy AA AjAa,A yy^A^A 6AxAij^ 

y^A3\^yyjyy^j}>^Aijt^^A!'^^^^A^*A^\^\y^cy.jA^A)A^ A^ifA ' 



Normal magnetic 
polarity 

□ ^ 

Reversed 

magnetic polarity b 
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30”N 


30‘S 



yjyr^c /'Z —i 

jX^ 

J>^j:^j\Lj^->j.Js 


0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 280 

Age of Oceanic Lithosphere [m.y.] 








X66 /— ~ 


\^\J\ji\Jy \J^ y^* <^\J\^\Ja\j\} J*jZ 

UiJjy 

c/y^ 

/i^^L — A^^yj^j\7 y^j}i!i\^j^/> ^3j^^{)py{jt{}[3i^J^{y3^y 
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!----- 1 

Sj^A ! 


— i^{jyij^(^^\iAStj^^S6/A* 






AL/^AU-!!y^ 

(A^^f^XA iAjA^sy" j\^\A^\{Sj^J'\<:::^{J^ A lT" c::^Xl AA A lA A^ AA ^ ^^A^ 

A-f'^A 

fJ}4^^3iL{SAAx^6AAj\A{SAAui^^^^^A^^^A \/3^A^^A}4j\^ALi^^^A:^^AAi\/yjj^iy^/^^A\ aA^^ 
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^ f J3\<:^^3\^ij^* cJ>J3^3\j3\^ (JlJ^ 

3\J^* i^^^^iJ^j^^j^^i!^2£ijtj{jtj3}iJ\lLijtj 
e/(t? I ^ - (Jt ^ (j^ 5 (j Ir Zl U j t? I (XiJ L 4^ 1^ ^ ^ I ^ 1/J^ 9 (/^ 

J* S'Oj^/cS'J^ /c J'{Jl jt ^\jj2 

j\}^[pj^^ijy' jt {J\^{Ji^ j} 

2£^J\}^[^^J^^[:)\^{Jlf ^[Syfi^* fJi 

OJy*j^4^ijd ^ iJ^ 63^iJ*i^J3Jd^-^^^^Aj\/^iJ^id(i}ij^:/*J^J^i2^A^j[^d^^ 

iSd iJ\yjAA ^ijt{jd ij* 

\yd^2dJ\ycJ^ (fijtj^^ 
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c: ■^Sp.£^[JS^ l$C/* } Ifjji^ifjlfli/I 

>(/ >c/ 

JtX 

^^JhhjIjJiiJli/ J^- ^^~^iJl^.£^iS‘jJ^£-.l^ 

kS^OlJcZl jj,^ J ijtjX^ 

-^c/^ 

The Acoustic Bubble by T.G. Leighton_.^l7(Xi^c/i 
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Quantifying flux... 

1 

CJ 

II 

aC) 

air/ 

F 

flux 

k 

transfer coefficient 

c 

'^walcr 

CO2 concentration in water 

a 

solubilit>' 

^air 

CO2 concentration in air | 


-ji 


/ [J L^ \/\j7jJ^\^\J'\J^jJ^\/^j^jc:^)j, L^yt\J^\)\Jl{J\ U-^l ^{J Sj^Sj^ll^iJ b 

l^^iJZl Ji/L2^5^(jyffvCJyj'lZl }c:^\J^)^\Jj f^^Pi 

(J^lf <;r y^(/<y^l^lJ>CJ(j3^y<i>^yg^ — h^tS-^J^^/)4{J\^^[jtj}}\tj^\^^{jtJl^\jy^{jt{J^t':i^ — 

1/1yZl^/l/Zl J>^yv Jl(j^^^0^1(yy^ 

jJ^{jt ^0^1^j3ji\^l^J 

i/f 




fig syconium 
(contains both male 
and female flowers) 



8. The female wasp, 
carrying pollen, fl 
another fig tree in search 
of a syconium in which to lay 
her eggs. She dies within the \- -< 

syconium soon afterward. 

7 . After collecting pollen from mature 
flowers within the ripe fig, the mated 
female wasp escapes through the tunnel 

6. Without ever leaving the syconium, 
the wingless male wasps dig 
escape tunnels for their 


©1999 Encyclopaedia Britannica, 


3 . Flower ovaries that contain 
wasp larvae form enclosing 
gaH-like structures.The 
pollinated flowers without 
larvae produce seeds for 
the fig plant. 

As the fig matures, male wasps emerge 
first from the galls.They then travel 
the syconium in search of female 
wasps, fertilizing them while the 
females are still in their galls. 
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^\j!i J^iLJy _ 4ij\j^J^ 
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inside, linkod t#>gethcr by hydrogen 'Fhis chain is a«. 

struct un* as desoribetl is ra»>ior in-<l«Tuir<l. and fur It >xas l> 
this reason we sha!! not comment of tl»e amc 
on it. of guanine 

We wish to put forwarti a for d«H>x 3 rr 
radically different structure for It is pn 
the salt of deoxyriboae mioloic with a rib 
acid. *1 his striK’ture lias two the extra < 
helical chains each coiled round <ter Waals 
the same axis tsee diagram). We The pro^ 
have made tlie usual chfunical riboao nucl 
Assumptions, namolv. that each of our stni 
chain consists of phosphate di compatible 
ester gr«>upa joining ^-D-dcoxy be regarde 
ril)ofuranot«e residues with against me 

linkages. Tiio two cliains (but in ilte folio 
not their IsMes) are related by a of tlio dots 
d>'ad perpendicular to the fibre devised ou 
axis, fhith cliains follow riglit- entirely on 
liaialiHl licliocs. but owing to chemical a 
the dyad the sequences of the It has i 
ut«)iTitf in tlie two oliains run pairing wo 
in opposite directions. fUu'h possible co 
chain loosely resombloH Fur- Kull dot 
berg's* nKxlel No. 1 ; tliat is. ditions asi 
the l*ases are on the inside of of oo-ordii 
the lielix and tlio phosphatce on olsowhere. 
the outside. 'Hie configuration We iue 
of the tnumr and the atoms constant a 



|hl« fls^irv a purHy 
•lUsTMnmstic. Tbslsfo 
rlMwMM avTulinllM Ika 


1953 /L^ j' c/' (il4 lM ^ iT _I c/J 



jjj^J (J: 8 41 y ^ 

cr^i4 1968 i_ 

2^>hj ^ _i^L— ^ _4-LI ^ 










BACTERIOPHAGE STRUCTURE 


/(Jt ^ i; (jfy 
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I---------^- 

/ J\i>\utjiu/^\/\^ 

- ijh ^7 1 iS" < 

^^jti. — ''^0^ yhjty^y^ 

S i?L^<c^(J^ ij* ^j^\A^^\J7j^\{J^^^yi{JA^A{J\X^\ 

^)- (^^) - 

J3iiJ^y--:AA —^L^(^k^—7-^ 



1 


'^-iy^j7/ c~i} j7‘^''^•7 j 7 ^ 'i 


n 


j 









-------^ 

j i:^rju,-l j 

i l■lf/J^l^l^Si-2 i 

! ri<®j6Si4-3 ! 

j I 

i -J/ i 

(X-^t/i ! 
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^\J^^iJ\J^cJ\ff 

i_t/^_l/;/UL-i_ 

-/j|^ljT/^>il^y^’lj2_/ty^,i/t^*(/" (/(it 

(//“ Ui_>^y(y^l,J^j:^l^^ij:^y^(jijy’LV^(/"^cJI>^L'cjyi^(JI(ji(/* >? (J^>7 (<£l(J>^(_/j<M 
^ii_(jj/i(jiy“^^L(y' (3L-'y(i/^’ij^i^f^ SiS'-'-^iu^iy -^- 6u^ tji^i 

^-1/ c^^yj^{jJj\^iSij^-/>^i^ (/^(y* u^(3i^<i_iii_if (/” >Jtfy 

-^^i/l891 

jJ\.j^jzM 
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I---------^ 

I J;y!^'^ijt\/-jtJi{f-^/L\i}jt I 

j i_j35-(jiwi_>L<£l^y(y^ j 

i ^)-i 


L^jiiTcTouj 


l-/^yljyi 







/j3i^iyjijjlrcji3^if ^ f ^(/lfl*yj/^^bOl7-(JtZ^yJl^l/j;l^l(;jl(^(j^ jyt(3^4i:;^wT4-lj^-<^lif 

~tiU^»d^ 
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-ij" J^.L \^)^.^.\^\js 
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U^[Su>AiJj 



(Jl>^ (jC^-l/Ul^l^ l^l* (Xl/^ (J^ L/*-(y^ ^ (X(X>^ 

-ly^ 

- ^ - 
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J If (Jff JITjI 

-jtij^ (L 

^ l/lf^ ^ * U 

• 4 ^ 

(j(^wLj^(j^2015^wLiyr^/^l 





KSi^ 
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'u-sTJ * 6 


\J^ ( [ji^jn^j'\^c^^y\y ^y\y i/ij 
^\jy U^ijy^y c^»J'^^^i/^^\j^Z^^ytyy\Jy^<L^\i2^yt{J\/^\j^\\jZZ^^'zCyy^y{J\{jttj\t} 

V- ji7/y77^ 

!. 

^^{]*>)3j^i^yiJ\^{j%%{i\^y^j3\£:^iy 
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Measurable skills.With age, people perform worse in spatial, memory, and problem¬ 
solving tests-but their vocabularies grow. 


CREDIT- D. PARK "AL/UNIVERSIT,' OF r.VCHIGAN 








NATURAL "WATERMELON"-3000 B.C 


OPEN WITH A HAMMER EXTREMELY BITTER TASTE 

OR SHARP OBJECT VAniETiES are bitter-sweet) 



18 SEEDS, VERY RICH IN FAT 


THEY TASTE NUTTY AND EXTREMaY BITTER 


6 KNOWN VARIETIES 



FOUND IN 
NAMIBIA & 
BOTSWANA 



1.9% SUGARS 


18.1% OTHER 

MOSTLY STARCH 
AND FAT 


ARTIFICIAL WATERMELON, 2014 



Juic^thatW 

iometimei, 

whenAipe 


DIFFERENT SHAPES 
AVAILABLE: 

• smEiacAL 

HOULOEONTO 
AMTSMAK 


OPEN BY DROPPING 
FROM ONE METRE 



-1200 VARIETIES 
200-diM ^ncheoAe, 


JUuuuU^iOtUuUoii: 

9S<nimon,mnMi, 







^€o4jmVde&> 


HpUtAsfAMmiiA'eUfia. 


6.2% SUGARS 


2.3% OTHER 


14%^iucie^ 


<ViAluaU^ Uat-Uhee 
ouuL^tiicli-UhBe, 


~is 

J--"'(/Li_U ylTg Zl 


JAMESKENNEDYMONASH.WORDPnESS.COM 



i. 

{jt {JSjI C^* j^\ 
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Jlc:^j!l^y i {J* 3 iJ'\^^\Sjiy y^ijj^iJ^yi 


NATURAL PEACH, 4000 B.C. 



TASTES ‘EARTHY’, 
‘SWEET’, ‘SOUR’ AND 

64% EDIBLE FLESH SLIGHTLY ‘SALTY’ 



ARTIFICIAL PEACH, 2014 
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DON'T CONFESS 


CONFESS 


DON'T CONFESS 


2/2 

0/10 




(i- iT L. S 

If (jcfC-j < [/ 

?^^uCi>r 


/"J^A^c^>l^(j!y(Jj^ 11 


(J r^fC^Uf(jyir (J*^yli}&jiij:^[Jj^l(^i^i(J^\^iJ\/^i{y^ 

-^- 
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^Jliy **^X <(i>^ -(Jt {f*\ <L —£^ jX\ Zl 

(/(it 

ij^* cJ>J3 

\Ji2^/\j^^J^^y^\f* c:^[j3J^,(SJyX>J\f* J3\I^^yL^*\^V63\^J^^ J^2 Xj3<L^ 

2iJj^X yi*3 33\J3 [J P^j k' y^j\l3\^\3 j X\\^\J hj 3^ j yt^S h 

i^dU^X^3{^ Jj^liJI Jjr^lZl Jl-4^l**i^ /Cp\* 

/k <L 

1—^(/(it('l^c/^‘'ii?‘i: —//^— ^'/ y^U‘ )~^\X''^ ■‘^■‘^^ "/f 

jt^<^-’‘^:-^/t/*/(/(J-^!i(i^^'-^(/>I'^‘—^/^'^-'f-(i^^t(/>I'^'—^-'-‘T^lf/•4^^^(J’(J^'^(/ ‘S^(/ lj>^i—j/’(ix^^>i(^(j‘>^^i_Jy^ 





^AJ^i/hsiiJijtMj^S ^3*- 




tS^M^tj 71 ^3f*y^'~^i}J'j j.lS'^-'^i/y 3. ij!f ijih? ^\f iJ^i* t^S 


<^> 
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World population growth, 1750-2100 ■ 

j)^jjiiJ^ I 

World literacy rate 
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Timeline of Communication tools 



59 


J 

















































j’nlmlljLg 





I y"yc){J[J\{J*^\^ ^j3\(fS^^*:^ 3JiS ^ <^/\Ji^^J^^[f 3j\^J:^jy"{J\J^\^ 

—^(f 3 j ^\ <^{S \J^yt j[;^\^t^j ^j 3 ^I —3 jy^\Jy^*{^yZ>^^U^^^ ^i^*^^^^3i\j\2ti{^^^{^‘•j ^J3^(f ^^iS ^*d** 

i^^j^y'iy 3Jij* jty\33(y 3 /^ if^j^ij'iiy 3jj3^^^ 

(J' hlij^iy 3jSi^*U^J[^Lfl920c/^Jj^j>tSi^*L^J[^Sl880M^^iJ'LjyiJiyjifiy 3JiS3^Uf'j30 
cJ^ jtJ'i^^j^i^3<^*J\^iJ^/^^ij^{/3y^^yJ^yi}i3L^3^jtl975(^i}d^j3l^^L^/)j3^J*Ji^^^j^i}^jcA^^^^*^^-^[i^'^y^^iy 

(J^ (J^ 1 994^1 (J^(ji(jl(j^l(jl^w^^(3^ 3Ji3\^J\^^j}^J*^^{j'**i{S3{S^iJj3JJJ3\^/J^yt 

^O' iXci^i^c}^ 3JJ^ <:::^{]*3)\^ iJ'\\jt{jjj^\J^3^\j'\3^^ 

Sif A^33ij3 

^i^3/i:/ 3j/ij3y^^\iJ^ 

(Jiiy ^ 3jAs iA ^ ^ ^ c3y^ lT uy><^ 

(^[^\{jj/ jyi>^U(3iif c^f — Ax^ 

-(J^^ ( 

\f* ^J3^(f 3J{S 


Satellite images of South Asia by night 



South Asia in 1994 


South Asia in 2010 


Images are taken from Maxim Pinkovskiy and Xavier Sala-i-Martin (2016) - Lights, Camera ... Income! Illuminating 
the National Accounts-Household Surveys Debate. The Quarterly Journal of Economics 
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^{jt <C^ \S*^ 
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Phosphorus Cycle 



Incandescent light bulb 
Mercury-vapor lamp 
Halogen lamp 
Fluorescent lamp 
Metal-halide lamp 
Compact fluorescent lamp 
LED 
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J \J\^ ^/ ij^\ j 

-lTl/^/J ^/"\ 

^yt ^ c^tlf ! 

(^UiJ^iJi (j^ 1968i^o^<^>^' I 

(j/^Zl(ji^wL JvtT^iiULTy^lj ■ 

^yzT"£_ fjtjlf ^ \J) <L^ [ 

^ (^L/ ‘i}y J 

><> 1}/^ ! 

(i/'fjt^lj^l^i—^L/^/(/^lf Jyi^yrf \ 

y^( J 



















I-------------^ 


U^U^y^iS^\>'\jj3\iJ\j^<iJ\y^\^j^2^/i'^^^ 

{^}\J 'yy (/ G ^ ^ \/\: ui^y 

_/I ^yy^ij'l 


9 














iS l^ijG^^ bliJ^lj3ili^i^y^y^i}j^b^ / jtiS-^ * iT U^^96 /» 

j[j\/AA^\j\A47A'b^ 


g3 
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j J 

i L^^i \ 

i iXylif/ij^^ i 



Jy^ cT (/^ 

♦♦ 

y/i-J Ay 

^y\/^\j\a ^3 



if I -ii-w J^S’ ^ ‘i—'' <=- 




{f'j\>\ ffij" Jjjf cT jht z^lt'iJj^aiJ^ ^-} 'i' 

_ iffJ 4."^ £:^lS ^ J'fi ^1^“J^^^J>‘'^f;‘~^J^J^^fi:'>}^^^>flJ^‘lJ^'LJ^<.L^£::^iy^J 

/(/^yy-^c^^y j4 (j^ 

tTicfy^.-f-i/ Al/ ij'‘jrA^>^^L/t-=i^L/iA^!li_k' 

//jl. i_T(/?^iyi-^cifyk^bi^«(J'251^” V J-f ^ 1/“ JA 

/"y^ jy_*^i^ij’.y^i(3j^,^5/^^^>_<^(3~yj'A‘(y(y' yjAiy 


U^- Jii^4_/2_iii_>^(j^2013^(/i 


5'4 
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‘ ^:) - ®(^) -^ ‘ ‘ ^ 

Jl^* I)j lT t/^ , 

^1 J^y^^y t4n>b(j^ J/(^ 

<L^\^ Xj^)\ 6 iS>^^cX' kZ^l^^lJ^Jly^iXhl/l ? iyXjjX ^ y JiJI^li^O^l 

ytiiiji/ J^jjX y^j^ y\^iX Jiyii\^j/X\jLiX 













gs 


j 















j'nliinlljLg 

-'^lj/t,J}Oiicl^jX^<f-J>y:<^'(^^^J/jt'L.ikU'h>^<=^('\:L'{S}^>SJ:f f^J"- y^l-'''^c'l?-'-> 

-^-'t^lJtjt; '»;r ri/”-l^ i/utjj; (/ 

/jljZ^U^I-iJ^UjJ4i/l?^lfi/A>r^l.iJy^^<^l)^^ULAtiJih^i/kL/f-^-f^ 

J^i>u jt-r^iwri(/>;(ii3^ 



i^yc 



*5^ain35 t'- r* 



K" C-^U ^1 jX^ t/u 
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Die quarrahora fecunda circa loucm quatuor Ha- 
banc Scciix, orientalcs dux^ ac dux occidcncales in 
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In the collection of most of which I made use of microscopes and some other glasses and instruments that 
improve the senses... only to promote the use of mechanical helps for the Senses, both in the surveying the 
already visible World, and for the discovery of many others hitherto unknown. 
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Body mass and maximum speed of species, by movement type •Flying •Running •Swimming 
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Source: "A general scaling law reveals why the largest animals are not 
the fastest*, by Myriam Hirt et at. Nature Ecology & Evolution, July 2017 
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Restless Creatures by Matt Wilkinson 
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Location of notable power stations in Pakistan 
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Pakistan's Electricity Generation by Source 
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Scatterplot of Strength vs Flexibility 
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The Vital Question by Nick Lane 
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\ Given enough elements in a set or structure, some particular interesting pattern among them is j 
! .guaranteed to emerge ! 
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There’s something awe-inspiring. You aren’t ereating. You are diseovering what was there all the time and 
that is mueh more beautiful than anything that man ean ereate 
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The test of a first-rate intelligenee is the ability to hold two opposed ideas in the mind at the same time 
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System 1 

System 2 

Evolutionarily old 

Evolutionarily recent 

Unconscious, preconscious 

Conscious 

Shared with animals 

Uniquely (distinctively) human 

Implicit knowledge 

Explicit knowledge 

Automatic 

ContioUed 

Fast 

Slow 

Parallel 

Sequential 

High capacity- 

Low capacit}' 

Intuitive 

Reflecrive 

Uontextualised 

Abstract 

Pragmatic 

Ijogical 

Associative 

Rule-based 

Independent of general intelligence 

lanked to general intelligence 


Table 1.1. Features attributed by various theorists to the v^o systems of 
cognition 
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The History of Silk, Cotton, Linen, Wool, and Other Fibrous Substanees 
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YES 



The answer is clearly NO! 


{J'i{f {7[j? i7't^l^f(fyc^^::^*^?(y f <r jjJ^ ^l(J^Cf ^ 










THIS IS WHY PEOPLE GET UPSET 
WHEN THEIR BELIEFS ARE CHALLENGED. 

COGNITIVE DISSONANCE 


.u7cf^ 

^fVl/c)U/Ui?U>/r.L-U^Xt/1 


A mental conflict occurs ^en beliefs are 
contradicted by new informnion. This conflict 
activates areas of the brain involved in personal 
identity and emotional response to threats. The brain's 
alarms go off when a person feels threatened on 
a deeply personal and emotional level, causing them 
to shut down and disregard any rational evidence 
that contradicts what they previously 
regarded as "truth" 
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Country by country: Trust vs. GDP per capita 

Shown is the share of people agreeing with the statement "most people can he trusted". 
For each country the latest available data is shown. 
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This visualization is available at OurWoiidinData.org. There you find the raw data and more visualizations on this topic. by the author Max Poser. 
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The abundance and details of record keeping of history of life is astonishing. It even gives an appearance of 
purpose. As if, the signs are left for those who ponder and want to understand the real architecture and 
design of life 
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Endless Forms Most Beautiful: The New Science of Evo Devo 
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.Our minds unite us into teams, divide us against other teams, and blind us to the truth 
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Us and Them: The Science of Identity by David Berebb 
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Physiology of the Fight or Flight Response 


Inability to Focus or 
Concentrate 

Tunnel Vision 

Blushing 

Tightness in Chest 
Butterflies in Stomach 
Need to Urinate 
Sweating 



Dizzy or Light-Headed 


Dry Mouth ^ 

Difficulty Breating J^/'tr>Vr 

Heart Pounding 


Nausea or Diarrhea 
Muscle Tension 


j^{J Jy/fL^l 

XL^^i/o^lVil/uTlX 

Trembling or Shakiness ^1^ ^ 











Spontaneous symmetry breaking 







https://en.wikipedia.org/wiki/File:Spontaneou$_$ymmetry_breaking_(explanatory_diagrain).png 
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c^3\J\j3\{J^ji^ ij^Su^ 

Jt^ y" y:t iAiJk 

^\J\j^7 \ */ £^{S 
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^i^^^Jffi^k^^y<::^^^{J'\{J^j^ iAj^ iS^yiA^y J\^iJrJ[7^^-i^L^J^^ 
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(. 
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The two faces of water 


(c: NewSdentist 


Each water molecule has the potential to form hydrogen bonds with four neighbouring 
molecules: one via each of its hydrogen atoms plus two via its oxygen atom. Fluctuations 
between the two resulting structures could explain water's unique properties 


With all four hydrogen bonds in place, the 
result is a regular tetrahedral structure 


Water molecules are more densely packed when 
they are in a more random, disordered structure 
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Cell 


T 


Centrosome 

Chromosome 


TELOMERE 

.n ,)\ ri':; 


Tetomere 
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JoJy^ i^wL>^'(^iC ^ 


Telomere 




Cytosine - 


CCCTAA 
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jtiL —/lZl(j/^/" ^ijt jtJ^U^3^S3 
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<^yf xL^/x^y i^iji{jti}iy 

Jyj3yl3 

j\P^ y ^ij^f 


Social Relationships; High vs. low social support contrasted 
Social Relationships: Complex measures of social integration 
Smoking < IS cigarettes dally* 
Smoking Cessation; Cease vs. Continue smoking among patients with CHO* 
Alcohol Consumption: Abstinence vs. Excessive drinking (> 6 drinks/day)^ 
Flu Vaccine; Pneumococcal vaccination In adults (for pneumonia mortality)” 
Cardiac Rehabilitation (exercise) for patients with CHD^ 
Physical Activity (controlling for adiposity) f 
BMI:Lean vs. obese** 

Drug Treatment for Hypertension (vs. controls) In populations > 59 years” 
Air Pollution: Low vs. high' 
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Housefly 
250 hCfU 



A Cat Leatherback 
80 Hr ^ sea turtle 

'T T |5Hi 
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Our - 
mo»«<Bwfs 
appear in 
?'ow motion 
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\£ Human 
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Sex Determinatkxi in Animals 

Hefmaphrodniyn 


I XY MX chrofnototDM 
^ ZW sex chromoiomn 

^ EovtronmenUt lex detvrmtnattd^ i^x chrornotomes 
k Haptodtptoidy via paternal lenome elimination 


^ HaplodiploKty 
Genetic tex 
A determination without 
tidn 1, 
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Robot Ethics 2.0 by Patrick Lin 






ljj)T-^S ' (/V^* c/' 


0DNA double helix 
(2-nin diameter) 


©Chromatid (‘beads on '^'S 

a string") stmcture ^ ^ 


Zl (Jl If ^1 c/l(i j(> U j j^ (^l(i j iJ Zl JrC-4^ U !> A J 

j[^^i 


©Tight helical tiber- 
(30-nm ctameler) 



©Supercoiled stmcture— 
(200-nm diameter) 


Copyright 02001 Benjamin Cummings, an Imprint ol Addison Wesley Longman, me. 
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Distribution of All CERN Users by Nationality on 20 January 2017 
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OBSFRVKRS 


United Kingdom 734 


Japan 
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India 336 

PtikiMan 67 
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The Serengeti Rules: The Quest to Discover How Life Works and Why It Matters by Sean B. Carroll 
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Scales of Condensation (~ Melting Temperatures) 
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High Tc Superconductor 
Silicon Lattice 

QCD Q- (o Field) 

Electroweak Superconductor 
(Higgs Field) 

Unification Superconductor 


10-11 GeV 
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Most forms of science denial are fundamentally the same 


Ignore a large body of evidence 

y 

y 

y 

Cite small, lo\A/-quality, cherry-picked studies 

y 

y 

y 

Appeal to a minority of fringe "'experts'' 

y 

y 

y 

Invent conspiracy theories 

y 

y 

y 

Accuse opponents of being shills 

y 

y 

y 

Rely on anecdotes and personal experiences 

y 

y 

y 

Cite blogs and videos as evidence 

y 

y 

y 

Argue that "science has been wrong before" 

y 
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Claim to be "just asking questions" 

y 

y 
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A world of languages 
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Denitrifying 

-.bacteria 


I Nitrogen in atmosphere (N^ 


Assimilation 


Nitrates 

(NO 3 -) 


Decomposers (aerobic 
and anaerobic 
bacteria and fungi) 


Ammonification 


Nrtrilylng 
' bacteria 


Nitrification 


Nitrogen>f1xir>g 
bacteria in root 
nodules of 
legumes 



Ammonium (NH 4 *) 



Nitrites (NOj”) 


Nitrogen-fixing soil bacteria 


Nitrifying 

bacteria 


3IJ1 {yf^u^ ^3 A lA 4 lX cX^ ^ 1 









^3y:/Xj^^^^^lj3d3C^{jt^i^/X\}iX XX^I^[lz^3iAlJ^A^iJ'idjiAi^{J'i(^^3/^if^^3/i{jy^if^^jlTc 


Decreased oxygen delivery 
to tissues 


A decreased oxygen 
delivery to the kidney 
stimulates the kidney to 
release erythropoietin. 



Inhibits 


Increases 

erythropoietin 

release 

W Kidney 

erythropoietin 

release 



More red bkx>d cells 


Erythropoietin stimulates 
the red bone marrow to 
produce more red blood 
cells. 


iX^ ^ ^{X*3^J3i^L^AP' fjl 
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Giant dinosaur 

The Dreadnoughtus schrani was one of the largest 
animals ever to walk on Earth. 


Weight and size comparison: 


Boeing 737-900 


African elephant 



10 tons 20 tons 30 tons 40 tons 50 tons 60 tons 


Sources; Lacovara Lab, Drexel University 
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Million Metric Tons Carbon 
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Global Carbon Emissions from Fossil Fuels, 1900-2014 


11,000 



C02 = PxSxExC 
P -> Number of people 
S -> Services per person 
E -> Energy per services 
C -> Carbon per energy unit 
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On the various contrivances by which 

British and foreign orchids are fertilized by insects, and on the good effects of intercrossing 
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3\^{Sj3y{jtd^ (\ytj!l^ y:l^^d^^iJyyydyt^j\^^<:::^^^LJCri^\j\7 

73[fjSd^^U^ ^d33llj^ jt^ 7 

(C ^<L dJ }^\\^ ^(j^ 1927<^<^ jyi^d*^U^ J3hy3l{j^ 

d<^/d d^^d^ ^^\J^c:^dd^^'dd 

Lr^c^^l909yr^j^ 

lTJ^ 

-y ^ L^ (yij (Xl^ ^ v-.^ 
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\JIj^ /\j^ 
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Jlf {J\ Jlf Sl\ ^ij3j^L^y^ S S ^ iJ\[J^ ^if / 

A ^uSSd ji^d J3X 6^^i SS A /\^\£j\r(.?iS'j3i\3ri.^^*:^[j3j\yj\^xSjlliijh Sji:I^j33 

^ ^Xc^j3\{jS 

^)\3 ^y\/^Sj 3 ^j 3 \(fAJ 3XS{j3j^ 

^SySi^j\aP:^d^dS'^ii^ljAd^d^*^u£vSd.A-diAd'3jJ'^xSdA-X'^^Si A-Sxx /^£X(.^^diAxljX{jA^ 

S(X-^Aj3i^i^i 



d'SA <^/ 33 ^ddj^J^jS{j\dJ3^ ^J3\d^ 


^33 dcJUSUd Add2^A(^^dj3 ^*J3\^CXd'(jAd^^^^':idX 


^dxfd cd^jd SdS 
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dd^^^^AJtidjliji^d33A^ ^^uii3Jlj:J^^iji^^dd^^AdSdA: wTl/o^ dA: fe^/^Tvy ^ 
jdd^^SJi^SijAy^dddJi^jiyrd 3^iL^y^di^^kX^^^dd^i^^ii^J\^U3jiAh-^dStiL^j^ 

^^Sui^*du3^i£l^3jtyj^ii^^kxdi£L 
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jJ^/sJi^ijtj^J^ Tj/wI 
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C^ {jr^ J^4 -^7/{jijtj3i<ijtJ^ iTj^ yc^iJ^dM-^^ 
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6^d^yz*^6u^* 

l^l^ ^ dd {Jd7d\yc^\3Ji^ iL^t( ^)j\izf'j3\ 

Ji^ dyiij\Ji [f* f\dd^ dd^ dl d^^^dX\ ji^ 

cddjy"^{JdiA^d^ik 

jt^Sd^-Ld 4d^d^ ^Ld d^ 

dyi33^id^^x\^d^^^ JfiSd^^^^^-^d^ ^^iJ* dd^ Sd^-L^ if" dd^iJ^^^c^ 

c^^o^iyii>^^(j!!ir d^it j/ijt^^d^^^-^fd'd**^*d^^d'^^d!^4>^^d^dLd^jj3\{j^>^^dLiJ^ti3ij^^^ij^\dLdycdL\S>^Jd^d^(d) 

^yc^tid*^jdy'^i 



d^ 

^)-(S(Dg)- 



Jfdjj^^d^ d^^^)i^^rddid\didijt ^4d^-6d'3{jd' dd dd^y^ ^ J^d" j:^J7^j3cJ3^^\^i^<^d^idd^^^)id-^ 

d^^d^didd^^^i} jt^jds^J3l^ii^ji\j^i^yt^^j33\jAd ^js3)di^y/tddd^ /c4dd*di^^^^4 

Ad d^^^t4d^^d y^d ^ ^d^ cd^ ty dd^-oJd*-^^'^^-dAd^d^ ^^^^d ^^di{j^j33/C^y" i^dd^dy^**? 

iy^\yt3J^j%/d^\Sf ^dd^jjd^d4dkc-^^d^dd^U3ydj^d^^3l^h3jJ<^^y^ifAd^^^y^ 

y^(Ji^d^d'4^Jdd^^d^Alj^ddd^d^^6^il^4-^^d-^^^^^^iSd^ d^ d^^->^zd^-^ddiij^i^iJ^ 

(j^ t/^U Zliy^.Zl^>i Zl ^ Zl (j Ui (j^*l/(j^ J>^l>C:^^i j Zl (j Ui^ 

lJ'yf4i/ ^^J4d^ d^d\JllS)^%d^tJd^4d^^^^4;-'^^^^-dd^4^d\J^ \ ^Jd\ytyX dd d^dj/iJ^ 

jd[f(^A^ 2dj3d^^yy^^\^)y3d^^yy^^d^Jyd^jt\y:j3\{j^ d^^j\7<tj^^dA^d"^‘f'^d4^^d4cAj^d^ (Jljy-I/ 
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l^^fJ^cJfd'^^d^^ddd^ij*d^i}yiS^d3ij^jJ^^^d-^^d^-^Uy^^ JldiA^^-^lSO^iddL^^^^* 


PLAN or LOWER DECK WITH THE STOWAGE OF 292 SLAVES 
ISO OF THESE BEING STOWED UNDER THE SHELVES AS SHEWN IN FIGURE S AFICURE *. 



PLAN SHEWINOTHE STOWAGE OF ISO AOOITIOMAL SLAVES ROUND THE WINGS OR SIDES OF THE LOWER DECK BY MEANS OF PLATFORMS OR SHELVES 
IN THE MANNER OFCAllERIES IN A CHURCH! THE SLAVES STOWED OJI THE SHELVES AND BELOW THEM HAVE ONLV A HEIGHT OF i FEET 7 INCHES 





£lS151SE19iMlMSLp 
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CJurltfi 0 ttm^ Jttiy H^4, 1 769 . 

^@I T O BE SOLD, 

OoTmukbday the third Day 

0< Acr.uas ticft, 

IA CARGO 

O F 

Ninety-Four 

jPRIME, HEALTHY 

NEGROES,! 

CONSISTING OF 

jjThirt)'-nine Men, Fifteen Bo ysJ 
Twenty-four Women, and| 
Sixteen Girls. 

JUST ARRIVED, 

! In the Brigantine Dkm hi A,An7/;-l 
I m A//r,Maiter,fromSiERRA-| 

|@ Lkon, by 

DAViD & JOHN DEAS. [_ 

ii5iii; i isiCTig5i inii^ t»»ii!^i{tiiita^ 


J3iij (JjlJ (d 1 8 O 2 /jl 

(Jjl/I i/Lif' JUl 

J3\i^ \^A(d^ ddi^l — ^ AiJ\i^AiJ\^d^t^^-^[jy:AAd\^Aij}\J\2CAAjy3i 
iJd""\ddy6A Ad6^^A}iijd^ yjd J^i) 

\}j3\J^ \!iiA d\)/ 

du-i)c;AiP i d^A 

^ i. 

^ul^L'i^h}\/J i^»ji;i=,»ji;/cfyi> j^;i^ wriyT^(j:Y 

^ 'iTf />> 
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df wlX/i^i> 

Shackles from the Deep: Michael Cottman 




^ e/I (Jjy ii^ 


^ * (J 
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SSJiA\ 

-AfAyiA^^^A AA \Ji L^y tC^i^A\S Ji?* 

j, jA^A/^ <^{A AA^\S a\J ^ a 



Tough outer silk 
of egg sack 


/r-'N. Auxiliary 
/ ■ ppiral thread 

I Structural arwf 
Iragline silk 


Cement for joints 
and attachments 




Silk for prey wrapping and 

soft inner silk of egg sack ^ ^ ^ y ^ 

ijAA^4A^6/A^^A^^yAijtu^JjiyjAA^^-^A^AA'*Ai/i^yAAti/Ay:^U:tXd^yt'^A^^y^AjjAA^4yr--^A^^^ 

^ ^Ay<L^i A^ An A oAAuAAc[JA A AA^^kA^yjAAjAjjA^A^AAjniA-^ 

^^ 0 /AjA {jt^yAA-^^A^^AAjA^y:^i^^,\}if^^{J'ijnii^{:J^n^dn{:^J^^{J^2^nti{^jA A 


vA AAi^yA AAyk^\{SAAn\^^AA,AA^=^^Ay\j\{SAjnn^A-u!!A{j^AAALf^^^^^Al — jPijij\A\jy^A 

jt\yAL^yk^\oiA^4-u!iA^ AaA A Ay/j^y:^ALAA^^A\3 Ay ycMAL^y^^\6A{!^\3AJ^-^A^ 

^j^A^AAA^ 7ij'iAd^-LsAA/^^J^AA^^^LSiAj\/^iA A A A JiAt^ijini 

yJnjnAf^Au^AAi^An^^^oyA^Aijty^ 

^AyitiiA ^j^^{SAAu!iAA{J\y^\AAA^j^Ao'^J^^^^AA^>^^^^^^ p^A^A^nAu'^^- ^^AA 
^ij^^u!i^jy“^AAAAAAA^A{j\A^A»jA^^^^^^A^':idA^^AAA{S/33{SAA{^\3^j^^}AjA AAA^^^A ^AA y"6A 

^/2j333A{j\AA^^ijy':iA6A^^Ayt{SAyA'^^^‘^^i‘^yAAAyyy^/33^^L^yy3Ac:^{j\{^^^AA^^LA^^A^/^^AA*A A^ A A^tiA 
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-.^If l/J^ U^l^wL^^> 










!)^j\^/^^iXf^{jMj3\^3\L^\3Lj^LJ^^ij[^^^J^i} 1 /^\j3^i:L {J* {S^XL{^(J^ljilJ'^l^l/* 

^ 

c ** 

<C y^c/i -liJil-^ii* jTy^iy^J/"«-(/ 
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J* i^( (J^ (J^ 




d^jd^^yt^ytc^^)j^\J'i2?%y^dd/*:i/j^djd.d/^^fytAy^y^ddi/srydy^^^y^dy^ 
c^*d3d:^dd^dy^ dd\id^ djy^jAd MddLJfdyd}>)^^j\f^2Ldd^d^ 

y^dd d^i^^Sd^yd^dhyi^jdjly £:r" 33dd\^dl'^d"\\*/j3^^ 


d^}\fJd^d/\^ddAdytfc:^d^y^^d^j\f d ^ yA^* j\dj^dd^y^jdjdy^^\^*d/d^ddd)jd Jl^ 

SLAd-i>ddd^-^d,^^d^-^di/jj^j J[yi^ d"^LA ^dj^dd^-^dd2002^ 1993 ^dd^^ 6^^ d-^ ^ty^* 

i^^Sdd dd^^'d Jdy:d^d^3ddSd^dJ^^^d^d^d'J^{e'^y^id 

ISddDjii^^f^^i^d^yif^d^-^^dt^djQjifjj^ydd^-^^ddd'JdidjDjdd-^^^ddd^cd*-^^/d^d^^Jd^f 

(J^ijy^/ d^d^Jdd^^'^d^d^^dd^\>^dd d iyiJddd^ ^d^y^y^^^^^^d^^^ddifd^^^d 

d^dd^ Jddddd^\y-^\j\ytdc:^dy^dd^j\J*^(^\jdyd2:L^\jd^Jddddd^(ddj\^{J.dbJ^^ d^ddd^d\^(^Zd\^\^* jijjyr' 

^ddyd/»d^d^y^ '^^^^^d^ddA^d\d4r^*^d^d'd\ii^d2009^djdd^ 7.2djj)d^d^ ^\\d 
-(3^ ddd/^^ y^didiAddd'^^d^yd^iJ' 

jdd^(^k::^jfijhl^j^d^^d^ld*Jid^lddfdLjd^jd/y^ifd^ LdLjdJ^lypfidi^AyifJid M^lP'^^^dd^dd-^^d^ 

- Z^yiy l> ji_>tf Zl t/( (J^ 
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^{J\{jt200\^{^{j^x^7/{J\^yt2^yt^y\J^^^d^f'^^^/‘^^^^ 

dj^ yi>fd^\:^ \^dj^ A^ 

d^^jfc:^f^7 j^\Lj£*c:^d}d^d'/ ^^dS7*d^\idd-^J* j^X^j^iy^id 
^^/\y^\er{jdd^Qd^ 

^\j7^iXj\jt 

djdddijdjX^ Jdd^iy !>^ddd^ Jdy^k 

>CU4-Ii^(/L>cu^l yT"^ dldy^^kd ddiJ^jl/^dycC^ '^^dd ^d^Jdjc^y^^diSf' lTl/^-l^^^ 

f* jdf^ djx\j^^^jX\<d[S^ ^^{jd^^dLy^ddJ’^^d/ ^^dd(f"Ud^^ cl^/ i^ddwjh^^^yj^C)^ Jd 

c^ (J^ w2^ jy^ Zl (J^/Tl/^l^ 

^<:^7i.£^j/C ^^ilLy difJ2\dd C7^\d^j7.d^'<d^k^\d^iddjL^^hi 

^j\7 XYl^dS^ ^X7 d* ^/C^jy^^^^ddd S^ h-d7dy\/^ d^<i^jd^\J^i7t:j^\J\j^^dyddddf^ SJ-^^td S-^^ 

j^i^tiyd ^dd dd^jdd^Jdjd^d:d d^iJ^d**dyS6i4d^d5^dLJ’d^dyd^d*^}^^^ 4^J^(j(^i_lf dyd^di^ 

dy ^-^d^dd^/du'^dd^^do'^^^^^Tijd ^/ t>}iy<^x:L^\ d^jd }t/dd^d-^^^.d^^^df^ dd^d^-d^ 

diddy^^^dd^'jdTiidi-^dd^dddyj3\dl^^d *^^d^ido^jyddy^^l^^^d^d^ddd^d/^ 
A-^dyd\j\}\3dddKdd\/3\x::^^x::^jtiJ\^{d^dd^^dd^dd^^dyd6\Ld^d\LdiJ\j^ddydd*^d^-^d}^6d^ d 

_i/t ly^ id ^ddxi^dd ^dd ^J^jy^\i\^ddj^\^td 

^Jd'd^^A^dd/iy^^^L^Ud-^d x^ddd* dd^^^4Ud-^d^4^*td dUdd^dU^A dijjy»ly^td d^^d^ 

ijy^x:^^ddidd'j^iyi^^y(dy!):^^^id^y!):^Adiddddd^^d^d 

ddA^lfj^d*y<!4(Ji7£d^jd*dy*d^y y<!4^?^lfj^!fjUkX^y7^jj4(Jddf^^^udiJd^d^^d^A4d^-d*(Jd^*id ^d dd 

^^^ytc:^dd d^^d dd}di)d^^d^^d^^^^4;-d ^d^d^4d4d^X^d^^d4':id d^d^ 

di^dd*ii7d*dj^\dd^^d^d^i-d^dtddyd/ ^^d^dd^-^A'Addd 

^i^dL^7jJ^4jdL4^^iy ^dhdtdid ^ud diAu^^d dii^cd d^-d^^dud uJ)20(Xt>j^-4^(3T/^ dudl^d^dd 

-d^'tdiAyd 
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/ J?^ij(f6^ ^LZli— ^ 

iS ^lyrc/lT 
O^I(./^T(J^ jJ (yc^l*l/Zl^y^ Zl Zl (J^ ^ Zl (^ 

^y^i^^OdiJir^dd^y\AJdd\J^LA^d{j!y^ijj\} 

J;^/dlU 2l ^>1 ^1 ^ U/U^ ^^yr L/^ j ^iJL^ ^-i;/i^/i iJ 

^\Jd ^j\^\\^l^yi.\S 

^(jf 
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?► 





ij^if i-^y^'-j^^-^.i/ y.W J/^-l£)j^l^lKlr>^lf y-^t/^-CVfcy <:^(3ny J»ly‘l^l<::-^i(jy KU^tJ^y l ti T >..(fl/ iT^y^lT 
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{jif Jf/^jji {jif 

^(^d[\^\!^[ji\3{]jJ^{J*iJ^j3\\}\3L^/'\3\c:^^\7i^J^::^S^^^d^ ^ iS7j^73iJ' ^iX^3iJ^^(J^i^jl 






■ :Ji3^ 

^UJ:^^3l^JyyhJ^Jy^(y / 
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^'^/'33^id^d^j 

d^dij^ij^'3^^^^i3^i}/'jlJ^ (f^3\i^d^J(^/dif^^^rf3^^^/\^^\J^7/^\yc3/^Jf{^{J\j3\i:^\J^jJ\ 

iS^j>^ ^Jyit\^J’\S^f^^^J"^33d^ii\yfS^-^i^id^ >13^^/ c:^\J yt?^< ^d^ 
{S 3'\j3\<^^!n\y*'Jl\^d j\/ij\^Ji ^dJ^ JJ>^ ^^^tj3 Jd fJ3\^/Ji^3/tj3/^^^ J^C^ ^d 
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Earth Systems Cycle 


,—-----^- 1 

iS^Xid^d^jid^^d^d'ijj^^S 

^S^y^lS6^dljj>^^.^d3iJ^lU^? 

dd-9-^y^ d& d‘‘X,tj\^4\yfX\ d* jX {jt ij^^d d^ 

(jy IJ ^ iX (dd'^Ud^ f (j)^ (J^i^yC^^ X (J>CJ 

- ^i.^yr^/cTcP^^ tLJ’jdl\ddjd^f‘d**%dd^XX*X^dXd^^^^d^ 

^dlXjJ/y X 4S^^dd (ilJjy^C/iyJj^lJl^^ 



l«UI*w.TM«K^y 








_ (iujii^ _ (j\ 

^^dtX:djX:^M^^dd"^X^d^^d^y^yx^^^X^^^^^4X/c^dd-d!X:yc2LXJ\L^3 dS^/^ijdXd}X/ 

-4^y£r 3ijidfi^df3iSjdd^dd^^^^ ^iXiddXSx*4d^i^fj^d/d^ X^dX XXd^4 ^ 

diXd^^^-XJ3\{Xd-diXdXdXtd^*<::^^!^^^dXd^*J3\^\^3f^^\j4^yjXdd^* 
^d^ i3LJd\J^d}d^dJJj^\x^\^d^^^d.:d^d/^^^^d\d/^\d>\y^J>L:d^J^^\J\J^J3\dX/i^\d>\^d(^dx^^^ 

dcXd^X Sd^-f^d^^^dXcX S^^^Sd^Ay^iX^Sd^JdSXSd^d^Ad4\^ 

diXl ^jA XXjX Xa!^ cd>37^/dd c^d^ jiX ^d^^^dkf^d^ A 

yt(^^\j3\jx -^Xd*}X*:^X d^yi^AdddLdXX^^^^dJ (Xd^diXjj3\ 

iX\^Sx^d^Sdkd" dX}/i 

3j^dAA^U^^A^jy(j^hdidX'fdX^^^^Xd^J^3^dyX**^d^d^X ^^^iX^d^d^3kdi3 

d^ dXy^Xxi^f^X-d^d d-U^^A^jdiXi 


X^dA^\}\j3X‘y^jdd\d^4f^^^^d’^\6^^^\dJy^d\X LTii^^^^jJyir di 

ddfX^iX^^^Xdyc^^iX dd^-diX'XXX /[^3X^^X4t3 XX^^/4dfd^3X3XX^^7. 
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J/33if^ 

y^ ^'Sz3J3j\j3\c^^<i^/33{J:^ j\^^\j'^{J:^ l^ ^3J3C^ 

^ j\^^yl3^^}*/ 

' \^3J3C 


^>- 


•Oi^ 


ji3^i^i(^iku^ iji^^ j\y^\)tS^^Sy^ i}^ j\^ j(\j^t3 Si^^yy — y^y y^\L^\j^\j\^\yLj^\j\j^y 

yi/*yhl^lfij33^j3/'33j[J^ij3i^\j^ijyiJ'i(iJ^y^33ljy^SXjJ3ij:^^Si^/'33y^ij:^\^ 

^y y 

^3^i*j^^ji3^{jt{jii^^^i^ji^ij3ij3^i3yj{yk^y^^^^y'ij/3\/c:^^i3/ijy ) yLy\3 S\j^**/^3^y^y^\j\^.^\f\jiy\\y^y 

yj3/ 33yjx^^yy 

c:^ij3/ 33y^(^^y^j\ji\iyj 

^yf^t:^3tiyt^y^y^{j3/33yj\ji\iyj 


^> 






f 


ly^ij^yy^-^h i c^^i^/i y ^jyo3[ijji3 i iSij'ijt^^ji 4^nri^.(jy yj3/ 33 ^^*^ y{j\{jty ^ 
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Self-reported Life Satisfaction, 2016 

Life satisfaction is self-reported as the answer to the following question: “Please imagine a ladder, with steps 
numbered from 0 at the bottom to 10 at the top. The top of the ladder represents the best possible life for you and 
the bottom of the ladder represents the worst possible life for you. On which step of the ladder would you say you 
personally feel you stand at this time?” 


OurWorid 
in Data 



No data 0 12 

Source: World Happiness Report (2017) 
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OurWorldInData.org/happiness-and-life-satisfaction/ • CC BY-S 


Perception of freedom vs self-reported life satisfaction, 2016 

Perception of freedom is measured with the following sur\'’ey question: 

“/;i this country, are you satisfied or dissatisfied with your freedom to choose what you do with your life?” 
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Freedom in your life: Share that is satisfied 


Data source: Gallup World Poll Licensed under CC-BY-SA by the author Max Roser. 

The visualization Is available at OurWorldinData.org. There you find the research and more visualizations on life satisfaction and related topics. 
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^_ 0:11 

^ ♦♦ ♦ ♦ 

Medieval social structure ^ , 

(. •* 

/(/!,<;_ lyy 

^ZlirT^ 

(i^(yiwyy3iiycjyirL/V»L?ji_(jij^iylij(/i/uyr^iXty'Lwy^jiZ" ys>)j>\Q ^ 

Baa baa black sheep 
?Have you any wool 
,Yes sir, yes sir 
.Three bags full 
One for the Master 
,One for the Dame 
And None for the little boy 
Who cries down the lane 

^)- 
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^{jf /^^A/\/^Pjfi^y^^\y^j\^\:P/ 

{J\^fAjiS^J^\^^J^{S^J^\<'^yiS^J^\^^yl^{S^J^\i//c^^^L^\^yjfjf^^j^^j/yff^/\^{fj^1J^\i3/\iij^ 

J^^yf <:::^f^y^*^^j\;^\f{^AJ?{J^ L^\s 

{fyj^y^'(y^-^ f-ifi^Aj^^f'iSy^^^jfjAi^f^-yy^U^ 
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I- """""I 

j ^^y^/J<^Jyr^<i^l">^yI 

I ^)-I 

I I 





i— ^lj\jy" ^ ij\ {jt ijtj^y^ j^ i 

ii:^^l<^{J'^^^iJ^^J>Ci{jtjJ^X^i^iJ^‘ ^y<;^y^^6400 

?lK/ 

i i^^i}Aj^iiJ^J3i^(^{f^<jtj 






jtiJ^ljJ^i//^\^^j\4ijij3j4^j:^y'iSiJA^y*Aiy'^jj^y^ - 


Ep<c»ot«< 



ijt{ji\J"\^ j3}dAj c:^'^jy^ ^Ajj:^j\ 7 ^j}{i3jA\j3\\iA fS^ 

{J^fLJ’JiSA ^ L. 
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I-----^-.....-----....^ 

! ^\jtj{^j\a^^3 

\ ^)-^s(D@)- \ 


/jL^^Ly 

♦ 

f((J^ 7.')\^^^(ijt^ ^\J\ ^ {j^ ^iS 'Jy^C^^\<L^h^yt^\^\^ly"jiS7 \ (X ^ 

-(J 
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Shan* of ^^»^^ popuMlion that 15 undemoi^rwhcr! 


l/^ wLlf Ji ^ Zl jJUi Zl 




ftm t><M« ■»♦ krdnrfv 

<»Or*<l in:* Syv^. 


World Population 


^^i}yt<:::^d lT cd^d I* 

ir^dd-^y^u j^ydd^Jkdid-^^^ d^d-^di^*d^d iS^j 

^7.31 did yy^/^dy j^dd^dyS 

dj/d^^^^^drydi} 






y^dd-^y^^y (j^y^ ui 4 ^^ 3 j^k^j 3 y%d^i^(jt^j^jdyy^^^jdd^-^^ 7 '^^-f^-^ 4 Ld-y^ id 
(jjy^i/^>^(^j(jo^i ddu^jj^^dy^y^dd^d ^(X^duyd^yy^^ddd^-d^yy^^y^^^^^d^yif^y^^i/y 

^dj2^3^d^d^d-d(X^y^y 1^37 y ddidd^id^ddy S^yyS^j^dj^L^Jiy^dy^iy 

id diji^.^y d‘'^y^ ddf /\jy dJii^y i^y djyd'^^i^d^yy 6 ^^^-^dLyy^^j*->^diddy-iyddd[^^^[^j-^d^dd^^-^dd* 

3^7 ddjdy^^^^d^y^dyyS^^di\^j 3 ^cy^^jj 7 d^d^yy^^^^y*: 6 ^^-yd 6 ^\y^^d^^y d‘‘^ 7 c^^d 7 ^d)d d 

^d*^37dd^yddd y\j\>d dd\\i\3i^3^cd^^^^y*:iS jydd3dd ^'jdy fd^y^dy dy ^L^3\yi\ycL^ 
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2 I -4^ ^ f^L^ y l^ J 2 I 4^ C^ ^ 


1 


^^jj^J^fj3ii}j^^::^^ijf^>/lA^ij3i3yyijt^i:^iJ'iJ^ijf^ J^i^4^jijj{^J\^j\^^ljJ^^S.iJiUiJ^fjtl879^Uy'j^^ijJ^^Su^ 


y*/ ij-^^y iJM^U^ -(3^iL Zl o^J Jk(^ Zl o^fyjy ^f j\d \ 

d dy f j }<s d{^ ft':y^ y-f iS^i^i/'ff' ,^d: if ^f ijd 

jy df \jd ^d ^ yS dij'^if* J^^-i/i^i*y^j 

j<ib^d^ijdohd^\^d dd'yddd 

f U>.^{Sy{jj\^i^\^ dfu^J d ^^d(f>d>^f fdy d^ ^y*td 

i)3^^\df' J3\i}f d\{j }^\({jd ^^if^^id yd ydf iddfyt 

j^ii^dip/ddiSfdijid^if fy^ddij^ijjj^jiyd/d(ji ^^dffdddddyi^di^ ffd^yt^ d dfyt^ 

^yii^y\y\jyi3j\^\d(^Ji^\diifdy'j^d d\3(t^^cL ^^^f^jidjdiifddysyij^y d^jii d^/ j\3dd^yf 

fyd'dd^^^fddddyjdfii^Jy^d^yyfiddyd^^di^^^ /ci(jyi>^Uc/* y^^d^ddyf^ 

d^dd\J\3\ \dJ3\^ L yitj3/Zi<::^ij3ddd^f‘d^ydy'\3i 





























j^LbIIjLj 


I-^ 

I I 

y^i*i^(J^J^(j^ 1965 -^(j^I 

y^\jf^ddd^^Sd^^d^d* j 

^dd^^dl \ 

d)^**jl^ d6^id*j\d*j\dd\j^j^ dddj^**jdd i 
J/^\eSj:!“~^^^J^diSuf//lfy^J^iLA^'<-^^^^cr;:'i^k i 

J^ijd[S\j\S* ^d^ytd^d^d^L d^^\d<4di^^\d^^^d^d^^y^d^ <(X^/c^<c/^J 

ijy"\/i^^dlL. yd djd^dd^itijidi^^j'fd^^d 'L j 

-l^l‘yO>^yC^ ! 



^)-(KDe^- 

^J,t 

-dj3jd^-dd -^•dd d ^ 



-ddd — \ddd^-d^d*J3\^'c^dudid^-^dd^d-^d^d^ 

V ^<:;::^^ddd^ dd^ddf^ d^^-^*dd dj^d^\^-^*dd<^j^jZ^^dLdd^^d ^ 

Jj? d'^3^(yiy^\^,dd dy"^^6dy<:d*4^d dd* 











j’nlmlljLg 



(J^( /^i(iJiyi(iJ^l(lXiijtjJ^ij/iJ^jM{^ji}^y^k^i^^<^jUA'isA^ lA 
^j\jA ij\l-^jt{jii ij^i^Ij^i^jAi^jh^fiJi^ljjlAiA 
'jij^{j^i^jJ^cJ^i*y'ij)[^{jtiji I ^0^^ A^'uA /i^yi (Jf^iA A*^ ^/ 

j,\e yj(jy[p ^ji^/^iS j^f'.y~\J^ yXjhyi y^c—^ f-y t>^'^\j>\jyi)‘j\^ 

i> 






•<><^)H> 


(/y(^i(3^>ii--.2^bL^if(/^ (jO —^ 


wL .^1 


/ /' .- 


. i f' 


V 




- 4 ^ lT L^A^iA 

j AjA^A d^ (3^ 

iJ ^ly^ Jl <^^AA y^-l/ A) ^dA" U 

A,^A(^A^Aux:A^^d t^^-^*AA A^d^A ^A-SA iA ^SdA^ 

i^yiAd^-ul^^J^AAA'jA^ti^u^y^ojAd^AAd^-^AA ly^iAihhiA^^^A 

^^jl'^ic:^UdAA^dfAA 

j i : . . • 

JiAt^\^dAdAdAJ\A6A^i^^^^^^^'AAL^^^^^Ji\hA^dA^dJA^^ 

A ^d^A A A^A AA (s A A}^^A* A -A ^ y^d^^uiA^ ^jd A A**^^ ^ Ad ASA 

^^\}/\:j\AAd^-A^ 6^A 6Ad!0 dA[A^^ 


/i<fj. I -. 

dn 

' I 

; y/ 
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I------------^ 

J J\^iJ^^^'^^\t/^c^^^^i^yi{J'\^j^^{J^^^/j3iy\:^'^1j3\ij3J3\L^\3^{jtiJ}^\($^ 

I 

I ^yj^i^y—^ — t^^y, 

j {^1 — AJ\/^\jt\j7j\7 ^)\a{JA/A/{J\^\ y^[J^{J^7J^\J^ Cy*^^^y^i:/" 

! ^ ^y^3\{jt^\j\7 ij^3\}\^ \y^^k^^{jtiJ^y7>^\^^^{jtiJ'\)y{^iJA\^ 

6(A^ If 

7^\ JJ y A ^ iJA\:^ ($ {J^i/L^/y^ ^j\7 ijyJy 

Z — y^iJ'l(J^JlSiJlJ^i^J^k::yji/Jy^ifj£iS^Jif^jlj>;^ 

Jr" jtiJ'ii^l^j^i^iy^ylL^l^^^i}ycj^ -r^ 

yy^ ^^(j/j^iA\J\LjAl — i, nlj^^c:^y7{Jlij^A^7i.yjJ\)7{Jlj^* Q\/i/t^ 

\J^yJiJTXy7y lA 

y JcJL<^ Z yy"^j^J7y^2hy:4c/y(JyScJ^LAiJ->^iyiJ^7^-J^yy^^^f^ijyj7^^ — AJ^^7 

AAy\^i}y^A\^\i^oA^^7.3iA^/^7^4jz^\^^j^yy^Aij\P\ir"^J-L^Ay^ 

^^j^iAfy^*^Ai^Ay^iJ'i^^{jtj>3ijyfiS^SA'\^{Jy \;^yA\y^*Ayij[y^^yA7^UAX{}y^{jtyA\/i(\jt3[f,\i^ 
^yy\^(j^}\4y\:(^\^j\7y^2z^\jA\Jx:\7^U^y^y^-^^y^^6)^A^<X\\j[3(LJ^Ay/j^l^4ij[fi^^/L^\3^jy^y4JfX\t)y\y 

M§) - (^A^y - 

Xjty7 ■^'^(7)-'^ ^yf•jy)(\:i}/ 

-^ 2 - 



j 
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iX^/j^ hyjj:^l yi jy^ /? 

A ($J {jA^ AS^^/ Aijj^»iSi ^{JA ijii^ h 

— A^y X^ )" X^A^t>jA\^X /X^Aj^Xd^ —^ 

df lA^^d(fd* X^^^yyAAd^yAAjdd^ddx^-LC-^uA^^j^iiJ^j^^l*6^ljdi^<^^^jXjJlj^XiAxAA^ 

^^d^dk^^SdA^d^Ay^jAdid^^LA^dliA^AA 

Jllf-c/' ^ S/A ^-^!^y^AA^d^'^^Ai^^}{£y*i^{/[jAA/^^03y/^^i{JXddAAiXdi^if^ i^yd^hXAy*iJ^X^ Ap:d/^^ 

AJA^^X/S AX Ad^A\fSdA^U^j^ X AA^l — AlJ^i 

jA\^^xA^/^A AjX\ x-^lAA AtdX{^ a xS^^Adx^^X-^*-^ ^'A^^''^AS^x^*-^^k^Ad/^^^A\xAX^^L^\xAS 
X\/»l^hJi\A}MA^^ jX^-^ dAx^d^XASA iX^AA\f[j{XAy^sAdddX^A^^AiA^^^^-u ^id^S*^ddA'^x^ 

^^^^^XAAddAx^-^^d^*Ahd^y/^jifA IJi^iX^^\}iiyidty^^S^^d^^X^ddAxd-^AiJdA iX^ 

^^XX^d\LX^xA*-^d^6^x J:\AA y-^A^AxA ^^^LA6^^X^^Ad' 


Fermafs Last 
theorem 

There are no three positive integers 
Xr jr. and z for which 

n n n 

X = z 

for any integer n > 2 















j^LbIIjLj 


I-^ 

I j 

l^iJjl^^ij\7^^iJ[^,{7 ^^iJ^J):j^ii}^iJ^\^^J^J^iJ^JyrJ^iJ^y[^iS ! 

iiifij^i^yi^i^V^u^(:jii^y^yiJ/(j^-i/^^Tij^i^(j>^^^b^^ i/i^^-^iji{C^ J 

/(/^(j^(J^-if^((jyi^if^/c^ /"^yui (y^ ji^^u^i^lj^J/(^ ! 

(J^C^Ii/jl/JUL^ (i^Jj j 

1^ IJ^(JI7lX7j^lUf^y^lf(J^(Jfypf^iyk::^y^jiyjJ^(J^fJ^jiyH7i/f i^ifJy^Jl^l^lJJ^iy^i7jj?(Jli^^J^k^7Z —! 

-1/1^ iJ*^^iJ67jj^ii^j^0^-^[,^y^L/' ^^3i\^3Z^j^^y^i^y^/£* -^If ^<;:;:- | 

^:)-(»:||^)- ''^ I 


X.V - 
Valpacaiso 

^ Sahtiago 

a“^ 

ChHLE j 

□.Talca ■ 


Cone ©pcJoii&^^i^^ 

ARGENTINA 


y^\^^bPanoi 

imt-- 


Tomuco/ 

SoUr^: uses Q ^ 

I Estimated shaking intensity 

■ Severe I I Strong ■§ Moderate 


300 
—1^ 


600km 



\J^ yC^Lj3}^j\*/\^7j<:L 33\^jc:^\J\\^7 j\^\J\\J^ /\f* ^ 

-- 
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I-----^ 

Jf ij^ ! 

Ji\\J^J j\} ^ ijtiJ^ <^\J\{j* Xtj/C^i}{J^\*(^(^h!l!ii\ I 

i*J^^/c\jtj^. I ^ ^ ij!)\33ji L^l -1/ t/^c^ ^ <2^y^ J1 1 J 

XC^/o^(/ii/i(/J/ j\^L^^j\^^\j^\f J^i(/(j:!:X>^ijX! 

J^6y^ j^^h2 —(jyyy^iy^u^v^ i 

i 

^)-i 

__ Ci^j>i \ 

sJ> 

/\j7^ (i^yyj- <^-X i? L^if^j 

















j’nlmlljLg 


^U^^jji/ Jiirutc.U:j /’bJ’ 

^{J^* <^/33J3\^^\iJi^£:^{J\ 

d'dy^b/'^-^^^d^^c^LAb^y^ 

- 

^iSg^ ^^d"^Ay~d^y^d'*^ 

dlb^A'yCjj^l(iJdyy'i(JiyyjJ^^4^bj:^yhiyjd^ ^i/jyiAlJj^iyy:j£d^yy 

^(jyi^ii jytyif jjjfL/' d^^^GojUi^^^iAf 
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I----- 

j O^i/L J 

^<C^j\y‘)J^ /jf j 

^iJ'.lJ^yhr"l~[ji'J'jl^l^/^^\^yH^‘i}ii^',:y^/^‘^yiJ\^‘[/^‘2—t~yhr"fiJ^<[Sjy' ! 

^ (/'-d- (J^ Jl^ J^r-T-L U-> Z.T/j:.U6 {fij i_ i/l _ (/ (/l/l <=- Jl^ <l U>/ j 

^y?^ lT[^ ii? ^irZl (J^^by:f^ ^ (Jl^ -k ^ ■ 

\ 

^jl^iji^ijih i 

yr^l<^Zl(y ! 

-L/Vi^y^/jl^^jy^/ jy^^^>(^LUyi 

^t?^^l(3lo^l^c^l^(/ y^l*i^b^ltfyl JlVlTi^^iiy^ (J^ J 

Sijtijji^^^^jf ^c.i)Oyuy>7(^(jf>4f(ic^LL^^C^ir.^^y^(/y^lui./^C^Ljt4lc^i;(/>tji_Jif^*LL^J^ ! 

-1--:...^^.i.j.^.i....---...-J 
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----------' 

i/^/^Ujy:?^U<c3-^ZluyiJC^i-U?y^’4_i?L/j^a!^ ifJ>\jf ij^ J’ 









-L^4^^J^/(Jjjy: 


j^{jG^L^^/ij^ y^(3/><^ Juc^ (ft^A^ 

^AAA A6\J^AiJ^JiAj\^y \3<d^ A\Jyitj hiJl^^AijAA 
/iAA\^/^SoAAA\jAA^\j^A{jA\^^^y_A,AA^\}^(A^A^^\^AA^A\A'AA/A^ A 

if Ad 

Af^i^^iAukcAj^^AA^^^oddi^ij^di 
^ —A AAoi^A^fL^jif 

AAAA^A^AA^-^A^AXyJr^jf:dA^M^di:MAjLU^ 

A^^^6-AA 

Ad'^jjiA^^^dA yiiJUiU^iA 

l^//If/^/l/ ^-^jdiJi/^^d*iiJ^^jlrc^ul 
/(/j 4-(/i^ I (j^ f 4^1 wL f^ 4 /v/^i ^lyi 

A A ^d/ijA^A^A^j^LijAtiJAAAA/AAA A 

A A Aj2)\j<:;:^^:^/33A\2^j') 

A /^ Aloj fiJ t\A fx* A J ly 

^\y / A ^j\f ^ / c3<y /A d^/AA-d&A^A d^ 

— zdijiAAdd^-^^Al^/jydi(*Affi(j^^AJd^iAh/fh^jA 

AjA :)\^^jdJdA^AJ L^jdf^iJLdA^S AA Auj^ddi^AfA 

fcdj^tLJyAfxj^dd d\^Af*Ad^dX\fidi^2:^jyid*A^A^:i:,^iySj*dyl6^^Ayi^ijj^d^dAjjd d 

\^i)\^h^\dAj\A' idAAA^ yfJ^^Ad^dA^dj^Ad\^\^}^ytAiS^dA\j^\d!yd^diA iS AA* 

A^dc^^^df A JA AcJ>j}<^jiAfxjy^<^jddAA iS 
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,--- 

lj/^i7^^h/jt03;^ifc^.cJ^^lj/7y/j3ji\fiyI^^^ r^(/^ji^iJi^^LulL."2Lji(^ 

IlJ’ yxJ^iJ /ij^^ ^ l^flT y^i^c:^{Jl[c)\^<^ 

wIc^VLw^y^ JJ[;iy j:;; 

ilij^^d* 

c: y^iJ'ij^it^^il^d\^\ytJt}^^^y\J!f<^A^ <f 2^3€\{jf l^^^gAJJljjy^^T^i, 1^ 

^i^ij'^jyAij^jjtj^ y^4^< 

^tAiS ^y'iA lA'2.015J^(J^ 

Adventures in the Anthropoeene by Gaia Vinee 

^^ 


^(J^J(_ 4 


\JyO" d*ddyr^kjdi^ii^1 — 

dddA^^y^ JC^JL^^£— l^^jtl989ij^^j:^r"^ij^2^y'd^ 

^j j\)y y^y:^^/J/^ ^ 
(Jjljj2^ik^l:Jw£^l-2ld(>^‘i^LLf \/^\Sd^i^\!^ddc^f^S!i\y/L^\3 

"SDS- 
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I (Jl^(//- lT(J^lT 

j ijt ^yrli^* J^i3 ijt (jl^>CI_|^ (Jly ^/\ 

J\^21 / 

16c^27><^ 

^ (y>y? ib (J^ 

^j[c/JiJi^j3ijLlti^jy^\>jl^j^i^uA^juif js* 

(3* iSij^y^*Alij'i^J^ iJ^ Suy^iJrd^y^Lf^S^y^*AlAi^3\?J[y^iJ^ 

jj^3^{jcAj\J\3 3^{J\c^3\J\Jj^[fJ3jA/{J\^^^^y:^393y^y^{S/33^\J'VjAj[}jA/j\{jt(^\^\3^i:^jA^^ytMj\,yj^3^{j\^\/\J^j^[^^3 
{ff^d^33^ AlJ\^i Aliji^i^ltif^ ^^^ 3 / -Jyj y*^:iA'3yJ^^3^J^^i}yijtijcAy^^j[/ ^T(JC^jl4^ 

[jJ3y'^iJi{jt2^J^^/i^y'j3il^i3{J'^yi3^/{jt^({jtl —/^c^/(Jl(J^ Jl 

6^ Ji^wLlfijC^JLi^ 3^ii3Sd^^^^LA^ y<2lij3ij^^rc/'f*i)yijt{jii^i33A^ ^Uj/y^wLijir^Lw^ 

^{J^3ijuf {J* ^ {^j}\ 3 3 


^> 




jL>i _ 'i^ij —^1 ^ij^>lr- 




cTi^Lw^iy^It^y^c^lyf ^J/^iA2Lj’2lj:^i^j3i^^/j:^[^j3iiJ^/^iJ^^iJ{f/U3^r^i 

^^cA A3^i(J*A3^iJ*A3y^^ij^C^ 

^tj ^^3 ^^-lAA ii^cA'j^::^^\i2/^ 3liji63 J^ti^\^3/\^3J^i3^ ^j 3\3^ /c^\J^3\^\j\Fi<^^^,^^ j3\3A^^^A^U'^-y^^y*f^^Ajy\;^ A 

AA3\3J3'(y3/ lAij3y^ jt{j^ {jj^^ 0^^yiJ3^ (f^3/iJj ^ij\^{^ 

fi/uTO^^Jif/u/zTi/J//y^ ^ Jijj;2luWyr(j"^i^o^dU/^c.i(/i 

y^t/LJ'j3{i}ij\Xutf\/ iiiijVuy^ijl//^ 

-- 
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U^-3 

jy^^uu* jy^_4 

(yUy^i_A>U^c/u>-5 

crOr 

cJl-lft^Vc/^'tl^y(/ )^y~lJlJ^h^J^^)ie’<i:5lyf^Jt^\S^y,^:)\^‘^y!f'^i'J:y,‘^jjUu}^l}^lJ/y^^^^l}^/^U|J^‘ j^‘llJ/[/^iJ> /‘\r*(fL-hLy 





lowHmeLrcM 



Dvcruiid n^ipert 
^wfi 
Ma:wf«* 


Wm poliicM 


ANn •:icM«p<aV 


n?caMd 

nrtactiUcr te« 
|»Mi 4 '•«Ci*x#i 


W*»tmr iriAi ft 
■etnomc 
•■****iif^t>*^ 


C^Hft wm tnd 
^•«l>e^lhi£ 


4 tvmrrM 


Cr«Mn «« n «»>*y» 
Uf'Mtiurii^v 


VulnanMito 
f.iAtptm f>«n 


ioete 

t<**H >WI>T« 

r»««« frtft*r« «• 
kUw»»»M> 


/i/* ij ^y" O' 

cTc^l^Ly^^ J>t Ji^b/ ^^\y\if L^\3l^rc^JUj\^J^:^\^ij\^^l^rc6 

J^Ji\yi^j!kiJ^\X^^\J\(^ \j3\^3j\:^\j/!)L^\3^J"{^^^i^cl jyi^{J‘‘jyt^^ij/ 

ijlS^^/^ 1540^iJ'U^^:::^ij3iJ3i J\XiSJ^(J i/1)3^1 ijj^ljy^ 

j}{^7 \^\^\3^{jtjC:^i^^J^^}\^^{yi<:^\yil\J'j3\\yi:\^3^^\^^/^\J'\ 


J^fi3*i ^^*^^^{j\3h'{^3/ {^^y^3l2>3\^\^/^ {jt{j\^ y^l^^^Jy37^if*f^(J^^l(J^i(yj(J iy3^(j3^iy,ih^ J^jyi33 ^ 

lT JL\}^3*y^**3ld^ 

^ jy^y d^dd^^tjj^ 
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wiX 

Collapse: How Societies Choose to Fail or Succeed 


^> 






I^:^£_lij^i/2rU^Cu-ClZ-X£y4x/4^iwTyiT(jy c^/wT/I 
L4p>Ciywdi:uc:_(/l Sj^ 

~{J^7—\J'{jf'' f^StjJicL ^L J’{J^Jl.t/^}{L i\aj\,tijf^~i^ 

yVlCjtflJir** ^ 




- ** ^1 mL 74 

♦♦ 




■Tir" 
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ififf 

4-( / (Jl ^ J3i 1:^ ^{J^^iiiA^ lA U^ 

^i®-^»:l)g)- 



^\^^^f^{J^\{fi/\^!)i)^j\/:jtc^ij\f{j^\^({y{J\^{J\^^^^^\)\j\}jA^^\jt^:i^ Jf.i9jiyjJ^i/*4^Ji7ijJjAfjl^^7i/l^ti^^^j!^l 
iL^jU’c:^i/L^iJ^({fij3j^^t^.(^ji\f\c:^j\^,)jf34^iA\0\^j7{j7{jti^[^^iJ'\c:^j$\^^J^{j*^ijtj{^^j(^ji^7^L^ijU\{jt^^^ L yt 

^7j3j^}jt\^3c:^3j,{fi)3j^iJ\^^ ^jtf y^\7 

J3\{S ^J3/^[f \J^ i)^ifjUJ^i?^L^A^I^^L(J^7{f/^{}[^^{7sjy’i)^c:^k^J^ c:^^y^Sf^i^^^Ali/ii)[7^4L^jy’{J'i 

JUl(j^ (J^ jy^if 

(f IlMlifi/liy^ 

-(J^ iff (JU( 

/\f* 4^/ J3\X^ i^^d'*4i)^.^ y&yfs <(i/^ J/ f^ i/Qj\^y7^\^ 

S\yt\jff Zl ^ lA ^ 

ijii 

>y'iiiSL~ti/j[^.y;y4jilC^^iJ)jhli}[Jl>Jjlij:^i'^/^JljL^JI)^/7i 

■yi3- 
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I---....------ 

I I 

! ^ij^^ij!i{S‘‘jyij^yij^yh^y ^ ^j^y^^\^y\j3iij\yziyj^{jtc2^^\yyj\):f)3y^\/\/j\^y^{y\jyj\y*\j^Q \ 

j j 

J ^^^J^{jM^^G^yyi^^^{J y^^fl/lrlfL/^ ±^,3^*LAi/^^ J 

I ^)--^;ei^ I 

I d^^Lr^y-j^jiLT^^ I 

j j 

x^TyU((/JyJi 

"C; y6/,yyd^^^^d* ^ \ 

^^2::^j y^jA’ ^y* y \jy Jl^li^^lJ^l^4i;:^(J4li^c^U’jf4^2Ll(jy ^yif J 

yjj^yyy^jS^y'^\yiSk-^ y-^<yyy6*^y^yy-^y[^-^ y^ij^yy{j^yy^u^y j 

<::l^2i. jy^j\fyj3^vj'yijy\{j\^,^i^yij[3i}y ^{j)E^/\^^y. 2l y^ii^yii^^yysy \ 
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P--------, 

3 /L^\3 jt {}[f {J y j3J)r^^if^jj:^^ijt/^k^^i^iyj3ij:^ y^i^ i^jyi /*^U^ (f 




<l<^>i>- 




I 3jy iy if A^AAiyJ^k::^3 II A ij^Alj^jAft/AL/^^ci^^^^L/y-i^ lA 

dl>^y^ ujA^ ^— uAdJi33^2LAA^ ^ir^jfJ' IS — ^hflA mJi^A ^ 

(f Jkk/<-utVL^JkkwT/i?^ (j^^yi^/i^y^ 

iA^jiX^^f^^AA^ic^y^A A*if\y 

^dkk-L^^:j^c/y^4/<^ydkk6"-^^/-^ ^(/t V^dklf c/^ ^ 

^^6 A 





^> 




J^y jLi^(j-^T|/^‘yL^(-, 




V 

oy, 


V. 


-- 
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\f// 1908^^(1/u£"^/ jlS^c/^Tt/iwLe/ 3j^j\!^/^ 

/^ijiij^^Ji ^\JiSZ'33J3\^\j\y* 

{J^P^L^\3^jtiJ\^^{}3^c{jP^y^ ^\P^\3\^2^J3P^^P^\^J3\^{Syf 

3>^ 3/ 

(J^ \^Jj)’{J\\^\3t^J^if^/A — \jp^\6^3rL^/\^iPJ3\^/"^'(j}’\J\^^^f,J^ZlA)^/\S/))j\/l^\^j\7^J3^fj 

^^/cpj3i0yik^^y^jy^ {J^^U^2^\^^ifJ3iU^2^y^^J^3P^U^03PZ — P^^^^\}i30p^y^iJ{fjAiJ'i{^^SJl^3j>/^y>Ji^Z 

2l£^lf 

lT i f^3jy L/ji^/ 



U \6^3r? —/lZl"(jy^^Zl(J^J>*lf "wLy^k-^l(3-4^ 

\J\Jp^^3ri,^\J^\{jL[J^\<A^Lj/^3c:^^>^jP\\^j)\S ^33/\JPi:::^^3\J\^\^3n\JP 

/^3j^J uP y(fd3\^^*^J^zL 

4-14^1 j J U(^^ (j^ L? f li^ (j^ jy L? j (3^ 4^ ly^y it I ^1 (Jjy 

^ ^ij3^ 3[^ ^ <^/33 ZJ j\ (fij^ Z, —^(i^lf 2^fc:^2l^j^ 

y^\JP\J'\)(J^ ^J3^<'P 

^/ ^<^/33 ^ i ^^ 1/i/bV (J^ Ji/iy ^^*J3i3::^3J 

C:^\S^3^? y^Z f^y^-Zy3i^^I}/ [JicZ \^<^/ 33^J^^?iJ3\Z! 3J^ — P 

if^ jyji^i^ z^3^3Jij'^3y^i^^^i{Z*^cJ^^3^ /A^z^ Sdp /zp Sz^^z^-^y jz^ 

Z^ ^^J\Zi\^3Z^AZZop3^Z3ijiri^j3i^i^\!^ 

-- 
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No Two Alike: Human Nature and Human Individuality 

^)-^ 


w W- W' ♦ 

^ J<y J^l (f< f'^[J 

Ji^>^ lT>U Zlc^ lT y ((J^ 

^jt rnjif 

^^Jij^yi/jSiJ^ Jl^’ijtc^ij^S^/J^^ /(/I 

^^iX^i/jy ^jjj'^i^y'kzyij^^jt^/-yy^iij 

lof 



id, Sl/* Li^^o^y^Ly^^^^iAijy' j^^^ij'^ScA^ 


^^ycjy u^ij'\^My* 
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I--------- 

! 

I ^i^4(/JV>L 


1 


wL(j^(j/^ 1869wL(^Ul?A(3ilf 

^J^hJ^y*ijijhJj^(Jlif^(j j>*lUiyiJjhifi^4^ifi^jljfjl^^iJjiJif2L2liJlifJ^iJ^U^f*^*2liJ-^-^(Jk^^^U j^lAl/^ 

j^\^2^^!) cA (A’k Jk^f (3bii^ffl?^i Jilf 

/cS\^^3 y<2LL:>i2^}l S 

^\j'^2/i}'^/\j'\^(^ ojijA'^ ^kt ^ 

SUkk-k^^ hiJ^y'i}/'JlL^/tj^ / (^ >^wL(Jllf (3!liz^ 

-if j5 1942^Lr4^ 

-- 



j 
















j^LbIIjLj 


I-^ 

I —0 I 

)jX(. \ 

jLui"\C^u^\j^Js^.jiiysj\J^\/^.^i['^.^X'\^ U!fi/i/<^'4r^l/ ■ 

h J l^ij ^ ij/j'i^ y41 J 

By simply telling a story; ideas, thoughts and emotions ean be transferred into the listeners’ brains. We don’t J 
.know of any method that is more powerful ! 

.j^-ty^>ii6i--» i 

J^^lyJ^3y i 

ly j 

^:)- j 
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1 



-4^(3l>L/<UL/^lJy^(^ 

(j^ f ( 31 ?^ ^ L^ ^ (j^A ^^ 

zA3{J^dA^ 

jt^3\33j\^£^jd^jd‘ jA\^ d^ij/}) 

jlcd3d\^S\^djljji3/.jt^^jd jt{S/\A A^iS^ 33^\/ j1 
idjyj^^iS^-^cA3L^/3dj\^*JlA^3\j^. j3\^AA 

\ j\3/A^\j3\iS 

L^\t3y^^dA JA t\j\^d^A:±^\diA^^^dAAA /\Aj3\Jljj^.c^.Ld^-Ul^"/^ 

ji^h3idJiUA-^^^^AoffiJ^^c:^iJh3ic:^iJi^i(J' d^^yS^didA i^J^/'1/ 

ij^ 

[jAdLy\j3\3\A\^d^/y^dfy^^uA^dS* 

^[j^LXAcd^d^ 

Ad/iJ^ ^Sdd^ -L3^^^^dd^j33jdd^ f*dJAd^dJ^di3ddii^y^i^di3(ij{J' yf^ 

-(Jii^iX zAid^iA^^^A^A^dyf^J3\c^d\^j33d^‘U^dA*if■jt{j3j\3/d^{jy^}\,jA\yjd ^*f 
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I-^--....-^ 

^^(jf ji^lX /(i>C^(^y^-L^i_U(^ljj2^>2'(J^>t^(J^ 

(Jli^<^4;^^(j!li^2l^(JL<^ ^ <^(f ^Ui/LI/l/w!^(JiJItf ^y I JyT^y^ ^^ 0^6/ 

6/^^j33i^^jp^3J3\\yt{jtj^i^^jP^3^,yjt{jy^J'\^^{jif (j!lt^Zlj>Ji(^^y>^i4£^’;^>l 

jt\ji^^\p^\f:Jl^ij^ik^i^iS 191 'iyy^^S 

— ^ _ yf-iJJl^iJl^iJf^2 __^/cjlL^ 

V V ^ 

yy/'cTiJl^ ^ 

2li^o^L^^Tl./^(j^y>ty J^(J^ 1274-^^^^ 

^y^Jl^/cT ^T-(^^y(i>c^(J^ 1281^Zli£w^l 

\1. Zl^tjj4^(wL(Jir^0^l4£^^j^<£fl(^ JZ^y^ZlcJllf 

(y \\jtij^^\{j\j^3^j3j\jji^tyL^3j^iji\^\jt{j'\J^jy[^j/»y^ykr{j\^y^\jy^\^^<^j^j3\^\^\/iji\^j^^t>^^ / 

\J'\jy^{J‘‘j\^/^\}j\^{J[\^^^ <r jytf)y<::::^J^jCy\J'3^\J'\(yZ^^,<:;::^j[}j{J^i^j^^iS JUOyi^Uy l^f{jijf^ 

w((y^ iS^jJ-ii i)^ ^\J\y ^ 

i^u*^JJ-JJ^^l>?J^oy^>^c^l(J^>^/c;^;(jc^l/L^lU’^J^a^i^l>^l(J^i^lf(/f"ycX<-^^ 



32 " 1 ' 


j 
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I-^ 



f{f* ^^y^^(^**/-(30^L/*c3k 

^::;^y^^\^\J\J^\J^^JcJ'7^ Jy^>lZl(jyC lT jyi-<^(3>^Li^>^>^ Jy 

(JyjT(j^ 1971 u^wLe/LCi^y^^^ y^/" 

y*i^D^i^jfjii^^yiSj:yijUiS(y*j(ji(J^ iC)/^^^jj>^^yij^^js\ij^j^iSt(^(^\Mij^s\^s^^J^\j\^^{j\^^jt\^^iSjj!i^\j^\^js\iSj^^\4/{yj^ 



32r 


J 
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I---....---------^ 

i >^(j^(j^^^X^u^^y^c/^(yy-^^i>.^i^uri(j^>^‘(j^(i>cy"-^(i^^^t/(j"Av^iiti/^ ! 

j v^JfcJ j(X(^ ! 

J j^\(f{Sj^7 j\};:ij\/^iji{J\j^)J^ iji ^ J 

j yt^ijJ^\7^c::^^^^^7i\J'\\^\^L^^{jL\^)^/S \ 




<s®@>- 

■32T" 


*J^-(J^<i_>lZlu/l 


J 
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Cf**/^U^ 

{J^ Jy 2L>^^(Jy^ k^l^ij^ <^\J^ */ 

^U' (ij:i^^^^^\f*(^j\]\ 

1^1^ Jujyy(J3k (J^ (/!>* 

^ (J^ J (J^ (3 1 0^1 

^IjjI^j y^ Lij\J^t^JtJ L.\jiL^^ij^ } 

(Jt/l jlyl4>^'[^ 

/O^Oy-^yt/y^ 

Zl^cT^yJy /^^U' ^y y:^\p' (jlJ^^jr^C/l^i/f 

yj^jiipji^jj/(ji^ytj/yu-^yyy^i:' 

Jl JU(jy^l(J^ Ul^ i^Jl ^ i^(X^Jy?l <:;:^C^J 

(Ji— A^^j:^i}ir"^^i^ij'i^iyyf yjj^ijt^y^i^ 









♦♦ ♦ ^ 
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Qatar diplomatic crisis 

J^^J'{J^ 



CL'T TIES 

Bahrain, Comoros, Egypt, Eritrea, UAE, 
Maldives, Mauritania, Libya, Saudi Arabia, 
Senegal and Yemen 


DOWNGRAOEO TIES 

Chad, Djibouti, 

Jordan 

and Niger 


France, Iran, Kuwait, 
Morocco, Pakistan, 
Turkey and USA 


• 2017 I 


L T jt Sj^ Jj\}j 




i Y * ‘ 








^ 1 ^ <;:;:^ ii^ i^'J L ^* -<^1 Ul ( J ^ 
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1 





f ij* 63 i)^ 

J^Ji^ {jti^^JiJ^ 

/Jij3ij3\^^j:.l3k^l^Ji^i/ iX ^f^n> (j"c^Ul^(/l^l^l(/Jl^ 

j\j^ {J^ 1 — ^ 1^1 

-uy5>t?YwL(>,c>y 

6d^ //^(i;^^i(jijJwLif (/(j^ ^/l/ f* \/}\P^\:}i}^Ji\J'^^\y^:y^\^^ \^^\^LJj:^Li^/^j\/^2^/ 

\S^^ yd^^U'^y-(f^d^^999y^y^ S^/^\J^k^\j3j\J\^\^^jy 



\jlx^ ^JcXi3 {J\J^\S^ [J^ij/^ (ih iyi\J^*:{yf^<^{^^,{^*{J^3\j^^^^63\^J{^*c:^\J\j3\^\^^[S ^^*63iU J'd' ijd 

^UicJtjXJ /c\S%ddJf /40000 












I---------^ 






♦♦ ♦ 

^} ^J^{f* M{J —/lZll>^T^— ^Ji/^::^C^ 

yd'ddi*\^^j^^<L^3€\J\?:^\jyijhi\j/y^dyUi^^if {j^jytjt 

dd-id'^^/'\ dd^\iSd* 
ildid-d ^ c^d 

dp:^/Ji'^/d^d\j\L^\d'[f dyd d d^^^dy^d[S^ 

d if 1/(^3/ 

ijf-d/pid dA^/^-ddf d/ddddd d^d3{j\^d d yd dd^. — (^^^^j^ddc^jldd^ddj^ 
cJdj3d\^iJ\dijidd^iJ^<^^^f^^^^d^-^d ^ d.\id^*:d dd^ / d-dddiJid ^^/i-diJ^^^d\ji>i^^\yd^^d 



{/yd/dd^'^'^^odd\dj3\iJ\jd^d:/dfiJ\j33dddd^d-fd^-fddddddd^/^^dd\\yd\d^ 

d^^ihjid^dfdijdd.id ^dd 

^\^d iJ^d\Jj jy\\d\j^^ij\d^}i^d{J d j^d d^-id 

i(^j^(^3d {jd^ddicf3j\/^\^d^ij\^ij^d^cy*^dyd d(f-f^ \pjd^d^^d^ ytjhM 









I------^ 






j 


I—^T(^^i>>(J'"^ 'ifS^ ^ 


-l/jltf ( ^j\j^\j3}J\^y"\jt ^t^)\y 

1494i— \j\)^\J\\J /^ 

,• ■ -'.. 5 ^ ’ ■ 

'i ■:'w' ' 151 :^ 

I . 


_ \ 

* . ♦* ,4 

iJiXl^lJ^ Lf^iAiS^S 

ALij[3J3\{^^3 ^^ If ^ ^l/il^l^lyl (J^^lVl wl7(X*-t^(i^lf 

<^i^i^i^(J^lf (J^2008(J^(JC^JL((J^ y:<(/y (j^iJl^Ji^iyl J>^'(^^ (yjt^47 

3'^'\{jt^ {J^3y</ylJ^jt{j^/'^i}j^ijj{f^^y"i^dJ^\yi^3525Sd^-^»^^^Sd^LA^ 

O'^U^J33{J\^^^0^3/^\^'J\J\/\^^{J\^^ij^\^^j3^3yfi/d^J* lA[^^ 

{}/■^^dlij'ii}/■^{}/^^/'33^^*J3ilji(JJ^(J3ij3(U^J^^i^3^k^^^J^i}^i.^^iAji33ik^^iA 

fy^,\J\^/^^{f*y^/\L^\3l — Ac^jA ^JS^JA {J^J/c^jf* L^\3L^d,3A(^\\y\j3\L^\3^^^ CL^3 j\ 3AJ‘ ^ J3\ny^f 

j6^.jA y^^/A;^^i/d^y^3\AS^^dAjtc/i) 

^i^i^iiAf iy/(j^h2 — AAi^^ijfy^ 



^(Jy l ^*yy^y^ ^ : J^y 
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tJl- 




t6d-~j^^f^ 



y^y^y >y\j'~y^jy\y'tjji:gi—izp.yi>.\^ys^~yi y^<£i(yi‘yyiyjiy 


■ 32 ^' 
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I-...---^ 


^yZly>^y^u^" 
-if- J'-O/' ^ 


u^-^/r4.y(ji;!: rj.y 

tJ^-'6>iriX 

^•0 -^-(S(Dg)- 

-ut(>.(j^(j>o’(^i^ ^^\AiSi^/ ji^\j 

(j^^i^<i;:^(ji^->i>^<^y(j^ 1914>c^(y^ >^"0^ -i/(j^ J^y-^^y>t^(y^ 1884 

-:.....:-1...1.. 










I---------^ 

^<L^\jh)?i\Jti [jlsif* jJ^^iLJyj^j^/\^\)C\j^\\J$J^/’^ 
ij* 33LiJ^\^3L^\/-C'^0'^^3^ 

£i/f 


China 

India 

Rest of World 

✓ 



\ 


^Pi\/ytX^ji3[jX 

X^d^-^Xiy^i^^[jpiSj^f^3lJ^j^40)y^iJij^iSu^y^LfXU^ 4 ^ ^Xj’S^X jJ^yXh^i^ 

^j\33{jthjj^^G{^{^'^^{jt20\A3^^}4dC^LX:^^X^f^jyyjtJ^ij/^E — 

(^iyL(jy >c:i(^j^^i^>i/(Jjvi^ i^iy i(J^/l(j^ u^ 

cXi/^Si^yf^ ^//jy^U(3Ci/i/jyj^^^i^j^>t;^^i_ui^^^Zl(/iybi^k^i(j^201 lijiii^Jr^u^ 
3 ^/ 4^^ ^xfj^/ (f 2L^jZ1(J^ c^\y 3^y^*^XJj3\^jX dLd^d^^d^^3^-^X^jXS^ ^ 

d^y^* J^X^ ^j^/ ^j^3d/L^\^fc^^j* Sd^yfd^Xx y^*^^-!^/X^i^Jji(J\fX^i^ (^(J>yy^(j^ Ji^Jl> 

XjX f^l4i^l^iUjh/i//d^hi^/X^diJ^X 

^^X^\^X-^*^X^^-4d^X!':^^Xd^d^Xij^ X^ XkX 3J^ di^X 4'^d^^ d^^-^ 

-X d X})/J \ X lX d)^^ JJ X^* X3X X * lX Xx4d ^ X (jX/wT 

^X XX^4X^^dX4^ 

XdyX X3dd^3i}\X4^^/ y 

^ - (^x^) -- ^ 
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r 



iJk 4J^-!^6y*6S000^i/' 

^jy^^ijf (Jl^U j^\\jC^j\ 

ij\^!){j3j\):j3\{jf Jlf (iJ^<i;^(jij/(jU^ cTcr^y 

iTcik^^^y? ^ ^ ^ 

Zl (J1 ^ Zl L^/^\yy^ ^ ji^y"Jt^* (^yf^ 4^;:^ (jy^j^ (J< -0 l/* 

jtJ^ {J^/il^y^iihJ^ycJ^jt i}[ 60 ij^ ^\/i:/*^i^y 31 —^ 

f'3'-^y^l*J<f^(Jl^jy^J^f(J^l960^i/f'J^jj^^^lijtj\j3^iJj\j^^j3\{jf {J^{J* ^{jf {Jy^3J<:::^L^yti^h 



jl^r" * w2^ ^l^Jk 

(^j^*iOyr^UiJ<-J(iA yO^C^lyf Zl|^ 1^ ^ 

kir^lyf (^yb::<;5i^-U^lLy 
j\.^/ij\/\!^\3L.\^iS3/J?fiiL^^\3/ Lj\^^:^^iJ^jt^^jj:^7% 

1^- tfd'-t y 

^^ 9^; cT (j/* ^^\yif ^ Ji\/ ^ (ji 

Zl^Llfi//L/c/^-^^ 

j^'j'\\J*f 7lL\j\7J^ 

Jyt^^\^l\Jl\J\/*fj7,£.A. ^[J^\^\7'^Ji}\Jl\J\y^^\J7^\J^!^c:^c^>j3\\/\33^c:^j^\A ^(JLl/ 



33r 
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I-------^——----- 

! \ 

I ^^0-I 


^i^iJf^2^j^f^lj (j^ 1299-(37^/'1922yt^y^yr^^-4^(jl^(Jj^ 

l88l^i^^l*7jjy[^j^lji&ijt^^^{}h2:^jJ\^^ij^iyJ^j7y'yj£yjt 1 811 ^{J 3jyy^3\^,{jtij^^i:;;^^3{^^j^ 



















j’nlmlljLg 



y^(y^>l^iLuyyll 1^ Sy'jtij'i/jt\j>^J::^y(^\J>\^/ij\(t\/J^^\^ 


I Nfeo A 
ROCK T^^IS 
Size.*. 





Sijf J[jls\i\ y^-l*lf y^e/l Zl 

7^^/.\yA\y 7 




















j^LbIIjLj 


I---^ 

i ji/jx i 

\ \ 

j oP'lJ^^ 

■ ijt^\ji\t^{^i)A{JJ^ij^ ! 

j The greatest thing that science teaches you is the law of unintended consequences j 

j j 

j iSl _ )/i>J' \ 

i ^)-i 

I _I 

^/LL wLT/|/L(j^ i 

^{jd/dJ^jd)\ij^^33L^^\f^iiyt{jd'^*ijt^L>lji{S^j^{Jd c^y J 

i^dd^ic^d* ! 

d^d^d^*^did'dd I 

^djr^j3^}dddjdyddjfi\Ji3\jddy^j[j\3 \ 

-335------' 
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i)3ljj3il^{jd^ySj:^jtjjt\^JC\{jd^ 

<di3dij3i^{j3{j7i^d^^^d' 







i::^^dS^Ly'jdj3\Jd\jy<^df ^i(j^2016k::.</i'5(j^jKi^ 

^yjd ^S' (3 ik^^l’<>^ \}ho/Jid d^d Jy>fei 

d^l3j^Yl^^jJ^di^dd0^^^y^diyJld^ur^^4^3^jlJi>^jldhi33^dujlu/^^jluf^jldy^/ 

c/^d^di^d 

ijy^dd^U^ 

d^d^J^d 

d^6d^^^d3>^d 
u//cJd3k 



3ioJjd 

d^d^d^^d^»d^Si/^f^ 

£ddj:f<d^i 












j^LbIIjLj 


I- 

j \yt: j 

J J&\yt^ J 

J ^ \ 

J ifJ3i{/ (j? 

j JCyiy\J^ J 

i ^y2l2020(j^/yi 

! 1 — ^U^^^l3^i/^j3iU^ij//ijij3itifl\^.^l^y^i7ijji?^/^j\^J^^^L^yjt{J^J^i/^i/ijl^i^i/i^^y^^iU ! 

i iv^^yCc/^i^(j^ty:<U-(jfif/ lT i 

j J^^iU63<Su-^Lf j 


33r 


J 
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I------;-;-1 

\ ijt^\j~iyf iiJ^ -C -Jff yTC^-^ci' ^ »AJwl(3/(ji«^CLjtf>'il(3''->‘,jti2’j(ji 

I ~/'} lj<^y(J^1018(J^^OiJ:-^^^t^lP=C>::J’ \/t)\Jj{jf r' J h^ _ njt201Sijil'J^Ai)h^Jijt201S 

! ^)-(^D^)- ''^ 

I lT^ 

^ ^ Zl i^(>./c/^ 1/i/c^ l/^ ^ ^ ^ ^ 

-1/J l/£ ^ jCfll 

. liOu ^(/((j^ (jjj^^i^l jaj/i 

^y t? wLi^^j ij\j^3/j^ \<::^^(^j^ Jy If i^i^i^^t? Jy J/^ 4 ;^ wL Zl J/^ 

jyj(:jiy^i^<i;^(JiZly0^i^(y^<//' \919y^2\M^\J\^J^/ 

^(ji(j^20102^(J>yyL/ ^Jy^^<^iiC^50^^<(ji^*17i^(ji/<(j^(j<^<yVj>^Ji^il^(j<<;:i^i, 1996 

lTj^ U6^ 

- 
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J\Jy^^l^/j\Ji\/^^Lhf^^iJ^j\^^^^Ji^l-\/\f^^jAjlj£^^j/ j 

^\7. ^ Jr^/"! 

i. I 

^\ji}\J\j^\ jA\A^.J^Lj^I —J 

^l(y^i^i—/L^ i J^^\:l)^ij/>)i^G^\^^yii^X^3^^{J\Jc^Au^^3\/^,\jj^^j3\^V/J^/\ 
^\7 ^^ {Jl if^/ ^jA A I 

-£4 \ 
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j3\^l\^rc^{Jij^ yrt/cZ-i/^ 7^^jjl/^(i^Lilol/ 

l/f 4^ ^*/ ^^{j\J\ 3 } iJ \31—f 1 ^f jy ^ * 

cJiJ^ ^J^jJ^^l^fyfl'Ll^fJj/^^ J^\3^iL iL ^j^i/i/ 

jt/ ^ (jyUi y4 1 1 — ji^ dld^i/ f (jj^ i—/i£ {j^)7 

-4^lif 1/ 

jiisy i^^£:^jt\^ y {jy‘^\^-yS'^^j>y^jyjiyi ^,jtfi[^i~y ij j'i'{^j)^7'?'>S^r^u‘^~^y■c<^/‘>^‘'^y ■^•■y 

^^yL£ 

~‘^iS‘-^£->^->i7 ‘^y 
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I-^ 

i ::^Lli^ > 

^ ♦♦ I 

I ^ I 

i 

{J^3}^ J'^O^ {jt{J\J^3j"^\^}/^ /t)\y/7.{^{J*yy^j3i{}\X^?y^l^iJ'i [ 

^^/{jif ;::y^ J'{^ ij-^L^J^ J 

S^T/L^(jyJ 









_ i^v -t 
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Haiti and the Dominican Republic: In numbers 


GOP Annual GDP Growth 



□ 


hy^3iS^^ 

J <i^Jj^AA {jt \ i3/i^JUc/ 

^ d J3\{jt 15 ijt 

Ji^u^ 

l/^lX l/ y 3^ ^ij)£ ^ 

i^if^ lOijt 1980^^il/>i^25 ijt 1960 

c:^^3 S^rcy^j3Cl,\hyJl^jijS3j^(:\h 
L^\3L^/j\y^\^c^\jj^S^yc{Jf ^ijjJ^iJ^^ijtdtj{ji3J^3^d{pj3i^i^ 
Ipj'i^ijtijj, il2^3ijti^\/ iJ-^33^J^d j^i3l^3^^{j'i^^dl^ 


-^0/^ 

33J3iy yii^y7. dy -6->44U^[^S^ 

4d^^^^^ijjij^33j^^300d^{^d^^c6^^^-^y^d^^y^d^'^^ 1 6-iX-^d^^i 1 9d^^i^iJjcJ^^33J3i3000 


(jr^ JPdf^\Jy ^Li^>^Tj/'^J?*li(^(/’C^(i^c;^^^j-/j>^i^w^^^^i4^ic^J^^^ Sd^yb^^^Aiyc/^^h^^d^iy^^Sd'^^^UPp!^ 











ic/ijifix::^ 


y(3^^^1f lut/" j^33d^J^<^d^ ^[/d^^<^CP\f\y’t/J^i^^^iJ^^id^ 

dLdiPJ3\i}yt^j^\^'(j^^L 34^^^ iji 1 984 ^y*ij^^^3^(d*l/l^ff3^k^f3y^k^y iJf3l^ji:J^^ 

J 3 IIy^J{jjy^dJtitj^3y^^y^yiLp‘Pd/iS^\4 
Jl^\jJ/'y\^^(-j^Jj^\d\f\//cn^^jLdd^ di^dSdSw 

Jd^ij if/^j^(JyilJJ^lS^fc[flj3i}Ul(^^A(yyi985^d>/Jj^lJJ^lS^lc[llj3(^^^^PifUd 


32tr 
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y^iJiy^yriT j^i ^ i^ii^cTyrl 

\/cL^lj)’f* JdS 
d^Jd^ddL \/^)Ji^\j^\j)^L^sdd^^^d^ 

-lif J^^JljUiy^/''^x^yd ddtLjyjd^^d^ 

d^d^ Jl^Ol^<^)-l/Jj^^(^**/i^(Ji:rc/C^ y^Jkyf ^d/ \^\}\^Lyyi^^j^^jd'^XJ'^x^<:::^2d^{J\yiO\A 

The Hype Cycle of Ancient DMA 

g^gjij(^<^^j<>c<<^^ ^j\a<Ljyjd^^^uy^ ydyyd (j^20i6wi 
(j^if g^ I j I y7 j Sy^y yy j3iyj7iyijyJiJ3id^Su-^^4^^y^^^^ 

y d<Ljydy-di y^ d^y 

dyy^^^i^yy7jdjyp(ydjy^ yy^y^ ^^yy^y^\yy\^ 
^yy^j/jyyyyytdd 7,^^ yd^^ydd^yu^/dd^y y ij* 

(^Jiy^\yd^yyy\d*d^{^l — dy^^iLjyjd^^dd^-y^d^'^<^ — yj3\yj\dy\yijd\3^3^y^ ZLy^L — i\aj3\yiy^ jy\^:^j\a3/yy{^y\* 

\^\7<^yy^<LJ’yyd}^y^yyj\/iijj4^^y\\^{jydd^yd,y0^^*fy-0^ ^jj^ S^-dd^^^O^ (S ^/i^\^j<^ydd^^yy-7t\/y^y 

yiiy^S^^d^d^y^ (fy^*<Ljyjd^^djy\ydddJ^d'^-7i:d^y^^*uy>^^^dfy^y^*-^d^^d.\yy^4yj^\}y\^ 
y^zd^y' j^yyyS^^^^y*yz^^r^^d*^-<^d^d^^68j^SdyS^yy^y'^^^y^ddd^ y i58(j^2oi2 

l/'-<f-l?"lf l/J^ y^/<j^.i/jf'u7L.4<:^yuiiJ‘Jijy jL^t3r^iCiLlt>iCL/l-t^>UV(iy>t>" 

7y\^4j^yjt2o 13^^ 

'y^ d^y^ iyCi—i^JUaT 

^ 
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HONG KONG S0.34T 0.43H 


SINGAPORE $0.3?T 0,41% 


MALAYSIA S0.5rr 0.4% 


PHiijppiNEs$a3ri_0J2v 


S0.25T 0.il% 


ISRAEL 0.4 4%^ 
S0.35T 


NIGERIA $0.37T 0.47% 


S0.64T 0^ 


SOUTH AFRICA $0.3ST 0.44% 


FINLAND $0.2ST 0,32% 


CHILE S0.2aT 0.3SK. 


AUSTRIA $0.42T 0.52% 


CHINA 

$12.24T 

15.4% 


JAPAN' 
$4.87T 
\ 6.13% 


GERMANY 
$3.68T 
4.63% ^ 


UNITED 
KINGDOM 
$2.e2T / 


BRAZIL 

SZ06T 


SPAIN 


FRANCE 


UNITED 

STATES 

$19.39T 

24.4% 


World's Region 


AFRICA 
AUSTRALIA 
OTHER COUNTRIES 
LATIN AMERICA 
AND CARIBBEAN 
MIDDLE EAST 
EUROPE 
ASIA 

NORTH AMERICA 


£1 Mjti - Jl> i/i/iy (/ j >\(jt ^ .J. Jk? 

(/Dy*’if'-f-tif ^ y (/i (ji 1^ 

(yy7(J~c/^ 

|L Jly (/i£»U Vi yl. l/'j wU> £ >V £ Jy ^ 

/L^£T^JV(i;iycS; 


Article and Sources: 

http-,, .j.vrnuch- '.■'af.ces/'trie-vN'Orld-ecohOfriy-^i/ 
httpy'oataba.-':. ; ‘jL.a'.v„orc--'i‘i:y'dO','. 'Dad/GDPoOf 


how/wuch" 


-^L-r^VL/ZT 


V jlytiUyUliP-(yi 
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^J^^\/i^*^\J\J'^^\{S3\A^\jtLJCri^:l\J\^^J'l\fyi^\7jS^j3\i^ if^ (i^ (y^l(Jl>t<L(3i^^^ /{J^\}^\ 

{J* J^j3\^/'^j^*^7^t^ij*^{J* j 3\\7 ^ <::^{j3y^ {J\j-^\^iJ^ ^iPfJ^iJ^<y^fj3f^fyXj^y^ — '^fJ 

7i/^ 7jiJ^lJf3lJ^ lS^^7^^lJfM^^(^J^*I^JUj3ij"f^lljCk(J^M^^2Ll3ijilJ^ ^^l3ykl^^fj3flJi^*y^ 

Lh3/^j^ 

^^{J^^.3 y<J3\\7 Jl 


ij** z ^!)\J3 j\x-lA' Jif— ^\)ijt3\jj^iSX\jtdA/ 

J:y(j^ / /^^iA4Jj^yA^3S/ J(>.uu/^ 

^[3iS ^ }lAtf\Ar‘ 

ijy:lJ^iJid3(i^^A^J^7{jt^[3{^^,J^J3i^[3{J'iiSd^>^-^^-^LA jtyd J{^{}iyiyj/ij'i?^ {jif ifXjJ&3/ 

j3iijcXiSf^ 7 j^ij'iiAj^ijj^^(jtz^Ai/3i^i^iA^^ijiij7x^^ijA^J^^^h3A7iA 

^^^3S^->^ijMifXj^i^^dj^3A AAvAi/^uAid^ 

<r \^d^^/^^j3\}^c:^\J\\Ji{yA^}3j^y^ij\3c:^\^7j\^A^jAf 

-:S(D«:- 


M<> 




(3>f Juyr 


i}ytiS73{jt{J\Aj7i/jA3^33i^l(d7-A6/,6^A^A 
^(Ji^l^(j7^Ad^-d^(}^kiA^-ytf^AA^uAA^iJ^Z — {^^310^7((dlj3jA 
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-^---^ 

iJhiji^lif*{}/ ! 

Xi^*:dd C^[^yr(i^l7>^L(^ j 

lX lX (X(jXiJ^i'Jl)j:^fji^^i^ifji^j^fi^(d I 

-J» XiXd' /Jy(X^-J» \^kJ^\^JiXi/S^y^olp/ju^ikZ ^/i 
(^i7^(^i*Zlc^yi— [Xd'\$^J'X/^J3\/uX ^i 

^:)-I 


Never underestm^lK^ 
allure oF da^riesst" 
Somebimes even the 
purest oF hearts are 
drawn to it. 


whisper 




■Ulx 


U. 


yj^ij y^ijif„‘^M{S'’yj)S{jtyc^ yjr^^iitP^ijij^ic/^-ijijif’fji^iyfhfjijiy' j^‘^^[yu>^ijyy'^>^Ly / 

-d?2Lr 

-l/ L^ j>\^)‘cJ>-{^\yf? ijt))/} \^<LJ^)ijiiij^'[y^tijaX 973i_ j^>j>y J 


■ 3 ^^' 










GDP/capiia in 1990 Dollars 
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Shareofthe World Population living in Absolute Poverty. 1820-20J5 ^ t ^ ^ y * i ^ ^ i y 

..... 

‘J'jSi Jj <c.lf i>i J"/ jUi ‘ijjy‘i-iS\^ jt Ji^ 

jl/J^ 

Jit-; -Z-O. k=.uT>c>/r .z.g1 c)uC<£. z./,-ri// (/ k^ /j J^j 

>3j/yb^l/--tj/sU ^Jf if- Jj/f-(JI/’3Iky?;c/l(Jy^ (/(J-P*^ 

/" ^.-f-yifsj))'/iJ^f'cy(ijf-fji\\/'cyi/i\,ijLLji^ 
^ i(j^^ /" t'.cjyij’ zljw?'kZ^(3i^kZ^ij3y33^ 

Jy3b3^yC<y-Jf^-y>.5<./k^|^_^k^Ul^C>fyyi*lwlyi*l_l>C3y/l/Zl.ta^Zlliil<lyyy3^'y>J3 '/‘^f 

t}l/f)j 

yy4~^Z /of- /lUUC^k^ybyjIsL^jL-LLyiy^lj^lJ^ < 1 / of^~/ ^fi‘^J'>'^^if} 

f ij^f^-i/. I^j'^y/i—i-k(("l/ fiS-\S->-^U,>^'~Ol^ ^f/'i />)f}‘0\f.'^c^m 
kCk^^P-(/J/Jyk:^J/cy5f^i/t^bll^X/('l£52M3a/i_kJ'U'c^c'^-f^*J"lyy3l(/(/ki.yf-lkj^'cf‘‘-^'-.^yr-kV'-^ /fff-=-^ 
ij_-fJi/. C^iy/-js/ l-t^>>l^-W<::--ijyb3Jl(^l(y^-ti?<i^k' 





What we believe is what we perceive 




■3^r- 
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JwTj 


-Ul^AA ^ 





Routes of Venezuelan migration 
us 


MEXICO 



Cocuta^BnE^^LA 

COLOMBIA^ ^ ^ 

Boo V jrta 


leiA/'^-J i 

/ \y^l 

ECUADOR °QtMo > 

\. 


o Manaos 


o Lima 
PERU 


^^uiA^AA^AA i^^i-TwL^i/ii/ ^AA6J SA^^A^A'j^^AAA 

^AA A^^A Aic/y A^^^**AA^^^^-^*u!iAAAA/^6a AA^\^\3^ A'(jAu'^ 

^j})^ A^Aijt/Ai^^w^ AAj^i / ^ /^L^A \j\^ij^£:^j/»t(A^A 

^^[^jyi jA^^>/^^AA\^Aj^ AAj) A^1'i<:::^A{J'\A\3{S3\\AAA A^^Ai3?i^ 

[J^ S^jA*) '^^A'h 

AJ^\^({J\j33 

AAA/ji/iAl^'^^AAji:A201 IAAAiJ^l^Ai^a^ A*^Sc^AA^SiJ^Ll-^*^^^^AiJjijtA:AAj^AAi/ aA^/iAA 


CHILE 
Sanbago o 


\ 


o Buenos Aires 
ARGENTINA 


Sourco UNHCR 


□□B y^ 


■3^r' 
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iiC^\}^\J^j\yi{J^* li' J^ J^h2^jCiXji^^lJ^^(J^Z — 

4-^ ^ (J^ iT^y/^ 

Z^ji: iji 2018 (JlJj^^.ih^ ij* 

^ y^cL^ij^\ji^**j ZlJL^ y^jA'c/cJfJi l*iiC^i^u/^(j^i)U(JL^i_ jjiy^i^y>t^ 

\j\j3j{jtiJlj\ji^{jA' UJi^yyii}/j^ j/ijiyy^^u^ (juT(^^Zl jA^ ^L^'t/M/ijy^i) 

j3iij^*iJ{^iJ'i^if^}i}i»i{jtj)iij^^ij3iiA'}j\^{jt3^^{J^i^if^^d^lj^iA}{J' ^^^r"J'i^r^^{^j3jyi{jtj^J^^{jt^y^ZA 

yj^ i^J^iJl^jiy SJ3jy:^ 

(. 

Jil'u I? c;^ jyy 

^c/yy::*li^<^(J^ 


^> 







^ LljJ^ l^i/f 


^ US^'yC: (Ji^ ly^l I 
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How 

OLD? 


Today 



207.2(1) 


ci:(i> 

jt 1862 (J^ iS^ 

clJ Cl'’^ Ot^ (3^ iiy^J^(J^ ^ ^ L^/ 


^jj(/o^i?ji:rL^L.^12.01 lcJ>/^i^c/-^ whole number^lf-^i^*(jJjj^C^i^o^i^2ly^y?(j^o^iyo^^ 

4^P>^(J^207l206^-<^lrlf 

^\7Jjj}J7^j3\S\^\i^ J^U 

/^ y^/^CJh^J^^i^yf j^i/i/f 

<CiJ\<^^Mj^\i^^ ^unleadedwLijjiL^^ Jjj 

Ji\ytj\y"\Jy^ (^£^1 ^/ 


^>- 


- 


^lyji/c/z 




■35tr" 
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, ----------- 




\^j^\\^\7^) 


i7i}r^y7 (fi^ (J^ yi ^\^yt\jt^ \^^\J^\^{S^\jt{J \^\<^[ij^\J^srt* 

/*j^^{jf ij7\^i^[^h^/l7jt^i3J3\{^{S}'^\{}^jt{j yTwLyri^ /\\j^[j^ \^\j\/}^ic^\j ^^TcT *^j^\//2>^^ 

jp^^\J^/^P<:^\^^\j!*[J^ {^L^\jh^^\Jlyic:^\J7^[:A^y Ujl^L^Jjy^j-Jj^iJ^ 1901 \S^j\!^j3\jt 1 ^95{S)\^S':iA^\}*^ 

^ Aj(SJL^0^7^ /^[J 

*y } 7^ d{S3\^j3\^{Sjd/<i^/y^ ^ A 

d \J\^ y^ I* ^ ( -4^ LA^J^ ^d^d ^yf S d ^ 

dJ^\pddifddi}ii^{Sd"dA^i}^d(^>dk 
dijd^4^^dd^^*^^93A^yAi-d^3^^ddd^d 7ij^ LJ>.f 
yt^t/vyL<^(y’ Si/^-c-^^Lf^A ^yy^y^sy-i^ £ ^ h?' 


35'1' 


J 
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Maciame curie 
nee Sophie Claire 
DEPOULLY 
' '* - 1897 


■"^^RE CURIE 
4859 - 1806 

Eugene CURIE 
1827 - ^10 

isfi7 - 193^ 


The gravestone of Fritz and Clara Haber 
in Hdrnli, Basel, Switzerland 


^ Sd^ 

cz^di^j^d^/^yd^-^^ {yf*yy y\J\^{J'[fiy^\J\/ij\ 

1915 wLyr<^ y*iUi/^Ckj^ 191 1 J^ij 

jyiyAf^j/yMijU/y 

iS ^ 1918/" 3J Jiy(^j(j^ (ji^Ji Z1<^4 ^IwL 

y j^,^L^ddLij3\^yif y^^d^y 
ir(3:(3d/;^^id/;j^i*iif 

(jj^ j^fd^ixyd^^^-yyj^^^i/^ydii^jLyyd-Ky^y^^d^ j\y^ yy 
^ j^\ij /t^ yy i/y 

Vw^ijiir yi — /dy^^^^^di^jdd^jj3\^yytd^\^^j^{jt/yy}4 d^^^d ycti^^j 
JuT-^ j^y i^dLd^^6x:6/^^y dd^ — d^d'^^^d^d!ji}\^i d'l 

y ys^y6yt^^^^6^y6ji-^yyy 3j^dd^\/\j\!yj3\/dd^yj^jy^^y^Sy^c 

^^yyy 

i/y (J^ 

Sy?Sy<y3iiji!^yyd 
Sy?Sij^yijy:^^3i ydyr^i^ £ 

cT f^4d^^6jJiy<<. 
^d^‘\ytdytj^ / yy^^d^^y^d'^ 


35r 
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i^LCl*0^lc^Vir iJ^J1^4^^ff^/Vjli)l<i;^yL7jJ>t^^^liJl^ 

(jtJhdiX^i^i^^^iiX/ ijd!)^L^\^/{Jf \j} d 
[f^^d y^(Jlxoltan(jf 

ij^ d '^-d^^jdjd'lOOX J3\i^[:)^d 1991 
ij\^<:^^{j\jf^ d^ j!^\^dj6 (dij\^j^\^d^\jd' 

ddd^ (jl^ 1 l*y"(^U/o^i (J^ dp: dd ^ b^ (Ji^ i^yt d^ U 

d\jidJip^\i^^\ddL^\^^d\j^dd^J^)j3€^^d\jydL^\jd!^ddd lT cJ^i!$jdjd^dijd 

cp^d \cp^ d jd^^d jidcJ\^yji\d^dd^d'Xd^^d'd^ Sjdd^dyttj^ /dyij^\Xt,jdc:^^dd^-d'^^^^*:d^ j^dSdij/ 

d ((J^1^^20014^;:^ 1998 ddl — dd^i^d-^d^d dddj d\J^-<^dy d dCP" d c — 

dd^^dd'^*^y^d^dod^^^d^ddjd(j^d^^^^p^SA^^^dd^yiJi^dojdj)d[^-^^dj4d3ic^^d d 

4^/ 

d*d^6jijc^k^ddJ^d^d^d-^^d-^*^z^^y'dc^ddidj^id*'^^^^c^ id^ddd 

4Udd*d dd^d*d^dd d^dJt^j\dd^d^d\d%yd^j^* 

c^d/dddd^^^^d*^^*dud^d^dy:dd^^^iJ\J^d^\t/c^^^\}\3^yiMd^^dkd/^^-dd^^^dX^dihd Jl/1^ 






j3\^^y:J^dd^ ijf dd/d Zl(J^^i JUyri^w^c/^ ^yCd" i^3l\{J\£^\^j3\jd^ {j^2:c\^Zi^ {jtj^^d 

dd^^dSudipl^J^h^^/i/i^^dcd/^jA^\jy\jc:^j\y^dd'^J'y^dj33 \J\Jyddd* dd^d'l:^\cLA%^l 

^^Lj^djd^ ^^^dd^d}d^ c^jd^OlS dcd^yr^cd Ji^-^i^o^dhjd/l^c^^^lJhl^ydh^^diyi/dj^d 

jo^d^ J3\d^^^^cdud^^ d ^ddJ'^3(^,^{j}\^J 
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—/JUJiVVI 

ijl^ c^3 ^ Jj^j^ iS^y iih l^y: jt ^/\ c^iiti^ 

[J^j /S 

lT^^// i/al^l^1972JiJI^S 

-0 ji^ojj^jfj^ifcji^fj^iJh2 — ^cJ'/{Jl{J^^y^^m'y 
iTji^ 1974wL^(J^ 

^i®- 





(J^^lT 1930-l/y?l<i;:^^i^!>ybZlc/^ i^iJ^Jfr^^J^Ji^r^^^l^^fi::^ijL/"^y^^^/l/fj^f^yUf’2£iJ'l^iJ^Z^Iy^ ^1 

J>t (J^ 2ly^ ^L 
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d* d5Sddj{jdj\}y^j\7yt*^d^^ijj!>t 

Qlxildj^f^J^diJ'f^/i^(J^^ji>,iJ^Jj!cd^Jijy^^J^fiJ^y^f^i^ldj(jdjf/y kdifi'dfifjLd-^-^SL/^dp^Ul^f^i^i^d"(Jd(J^jfyTif^dd^^ 
^y^jfj^l4;:;^l^^7j^i/^lJ^7k:d^(JI(Jh^JiJ^L4^id^ 3j{f^* {J3jt^{jij\j3\<:^^d^^d^\J^(f 

jy^* ^\^y Lj^di ^cL j^yyg"(/o^< Jy^e/L(j^ ^Vc^^lTu ^J 

d*^^^l'd>l^^jd^y:^jjjfd^c/*ifjdj7dy^^y^d*^ — '^idiojli^iijjd^ c/^ ^dddjy^d 

— lyi^jyLdfojij^JiJd J^djTcc^d/^jdd^d<^^i.^r^d^ 

J^dd 

(jyi>^(jiy"i^*^ 7yyj7y^-^'7>jij4^ij->/'’■>>y^4udy '^7 -^ij 
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{jh^^<:^0}c^*jt{j\^ jy^^jtid^\j3\{^j,UiS^jj[^dLd!)\i^jjt^\J’\{jh^dLiJ\(i:^i}/^ ^i\ji\\J^ 

J'^^-d^O} ^ ^ ^d} dJ ^dAi^^A 

A 6^4' A ^A '^f 

(ji/L^y^ dd lAyd^^ A/^6^ ^A'A* 

A^}4(^^\A{j^di^^-A A^^AA^^**:^^Ad'c>AdAA/^6'^^d^^.-A 4d^^ AA^ ^if(j4i^j^ii*3^^dAjtidA^AA/*^(J-^^ 
j^lddl AA2^jifJJdy^/'d-^^^^ifAA/*^6^^^A/*^lJ-^iA ^Afc[yy:fl 

di>^^fl^dlAk::^ljJ^A^A^AA^j^dk^Af"^^^^S4A^^^^-!!^^4d^d^i^i^^lAd^A^d^^^dk^A3^3^Al^^A^^d^-A^^A^ 
dAA-^A^yAl)h^^l^ldAAAjA fy^d a d\rii^A cl^ 

^*/AA*AA^d)^jh\j3\A'A^-^dS^AA'dAd^^^'^Adyi^AA^^^Ad3yd^-dd}d^^^A/^6'^dAd/'^^ 
<^^<j(<^j?*lj(/u^^<(/u^(/L4^l^<gAJ<;f^ <^^/3}dL^:Ldd^Ad^d^'^Add’^Atd^ /^d^dd^yd^^A (i^o*i(/i^^^i(/Uy^iZlyiyl?9yu^l>i 

J^jj\}yMA^d^^A\A A'^d-A AtSAjj/yd^^AA^A^AA SA^^Aid^^A^^AA/^A^dAd^AAd^/^AC^ /i^Ady^d 

ic^A^A^Aji^^<^/^*ijA^^*i^xid\jij^AAi^A3^o*iA ^A^^id->^d-^^^d^ AmA^lA ^A^j 

^{jA d^A u^AiA^j>A d^A^-^uA 

^^AjjijA^^Ati^^.63(ti^AdddALAd**dA[-ijAA^'^^\^^AA)i/3jdlAy*^6^-dA ^d^d-^A*ty^^A)i/AA^ 

A dA A d^dA^ A^d^^-AdAdA dAdd^^j^AA d*^d^/<^dyy^Ad*:Ai^A/A^^d*^ddA^AddA^AA\^A/A^dd^AA\\d^i 

^<P' 7 A\ytd^dtd^^\^dtc^^A^\j^\<:^ 

AiA'}i^d^d*LAdj^A 

k^Cd^AA^ifd^iAA A\j^ 
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LJ \S*S\/yt^^ y^j^ ^^ii^c/Li/^i^j^^ii^iJyjT 

-L^iy^/Ji^i^l^wLijyi 

ycJ^\}y\S**i2^yt\S >*l^l/iVVyL(J^ J(/(3(>.(X^yj^<i;:^*6^^^ (J^ (J^ ^U(/^y 

y wiy i^(^ ><^lfJ^(j^ i J^Z —^ 
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^-4^ Zlc/jjK ( {jtiic\ 

^)-(B(|Dg>- ^ 

_ ^LJ^<^lfUj>tt 

^j> y ^s^/*dLy^d\iLy^ j^y/ 

dj^}\^\Sy^y'j^//^d^* ^ 

/\^y^\^yj}\^yj^y(!:)\y ddi}\(!)/^ i^d!!^' yyj\i^d^' 

y^d id^y i^cT^ \S<^yj y\^f 

^{jyy^j^dd<^y^yddyt^ 

^<^\j\y /t dJxidoJhyjfiJj^X yyXyyujdi^J^lf4^i(^j^^ir"dyd^Jj^(J 

-idd^Jy^ 

^^^djiJhiiSd^ ^/\ 
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-^^i^£iL.lf/(/l 

4^ >L/i;c/^4^fej 

y\yf3\j3\c:^^^\ y lj^ ^xf yi.yj\s^ ^[jiy \4Fi^yL\^ yy\ji{jy^ S[j^yi yj j^\yy 

((^\:\j\a^j^ yy3^y\^c^ ({[S‘‘\^{Sj^y\jy ^\j3j{S/33\y\S*)3y^i^iy\^j3ij^yiJ3€^y^if{}3€^y^ijt\j3{j'iyyj?^ 

^-?(/(3:/:^( /< ^t/ 

^)- 



Z^3\y^y^ jj^/ f'/jliScJiyy^^ \/(j^3^03^}yij\^i^y^{jj3yyi}/ 

3 <L^J yijhj3\\yi^ ^3^■jt^\J\^^^\Ji{^^y)f3j\3/j3\iyy/i/\j^jtiyiti3(\Jii\j^yi(^3/c:^J3 y<y^ijty3 

iS^r^':'-u!i^y^yy*y y y: U3^ ^f ^y>^333jy 33fyyi>yi^y j^i^3f3yy(jj^ 1^31:3 

^u^^3^{y{y j^3y<^iy^y^ij'i^{j^2^{f2y\y’3{jtj:Jk!^ {S^ij3i{j^2^j2yd:yi^yc:y33/^y3iiyj 

^i^^3^j^i3yyci>^{jtn49s3(^^^3iy{y J^d3ij^k^i^{}jf^y{y yr-(j^ ^J3y^{yhy<^/iy 7. 33 

jt /. j^ijf ji^y yiyi£_/ 

kS^yf^ y(jiyz_>jyyLy<iL>jti>cj^5^i>^ \{J^ ^tj~^ jtu^ iJ>^'yd/iji^i ~ij^ 

o^^^ydf^-^ud y^i^dijt7 ijji\[j^d~'y~y ij 

c^jX^ ^y\J(2^/^'^'s'iy\^\iiy~\JS^L.fJ^(^i:^c^j)y)i:jy\d\JS\i^^Ly.j 

i. 

<;:;:^(Jy^L?(y^ U 

iTyy 
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j ^l/ P' c/^i/l^( i/ijii \ 
! -cfiTf^^ ! 

! ^j\fh\j\}J^{jtL^\\^yt^^ijij'^^\^ij\{J^{jif ^c^ijoiy ^i/^ i) \ 





J^^^i^sSjyyfLy 



^ V (J^ >: J^l (Jl^ w2^ y <y */ ijt /f \ Sijy^»/d^ 

af^T(/i (J^ uTI/c^ .C^ ^ lx^ 

(J^ l? 

-(»:||^)- 


i^yr^m/^Z/ffrA A^f frw/e ap af f/ie sfais 
raid (ro/rdfi - 

f/teye oAf peopff (ip f/teif frw/ci/rc^ 
()ack nf (lA rotd oAkut^ f/tfmffveA f/rf 
j/?/w pmfia/t. 



jd^d^^j\y ci^ij y^d^\j\aA^d^yy/^ 
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liflU^(jy j^y/i'L^J’^^ytyoptimizationSiyf/yj^natureyi/iyj^U^^j^il'i/j^y/^C^yi^Ui/ij^y/ 
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dissipation-driven j:^f^^\}hJ^^^jtJ[£^jtMTT^^iJ^ 

(/>*Jl/-4^l**ii/adaption 

^lb^/iJ^J^i/^^/^^J^rQplication^dissipation^^^ii\>.0\^^6jlj^6^ljiyj/ji^Jll^/jb>iBjlj^6jU 

?iJ>t 

/"^c^.metacognition/^^jji(/c^p^ 

i.^j/iJ\{j^ ^iJ\j^\tj^}^iJ\^S^^J^ ^y" J'^ ^^^ d^ J*^LJ^ / c^iJS^y <^(^J\cL^ 

<^ddr^* dyi' d^ 

Sd ^fd dy^* ^^\^d^dd ddjd'A 

1 OOdC/bdd^d .^approxiniationb.-^(y‘L'v'^"ij^ii"y^y^i(^^ 

~2^JtJ^sJji^ Z') J't)iji::^t)ij3^jj^iS{J^ 

.^ylr'>^^^l4y::^l/L/UjL;i::^^^Jl/'-<C'^-'-f-(teleological joumey)y^l^c<>^l^j:^I^C-.^(/‘>J>t/w:_jlZlc'^JijJ5'(i>^-^ 

-^(j? lT^ ^-iy"6d^i^Z'i,d 

cTi^^ j(/ r^k^l 

~i:^^‘'jJc~{S'jt ^.{S'^.cJ\}{S'^^\}~^ — ^ j^’'^ <:^\j>\\S>^ J>^Ji — tj^ \j^‘^ '^y '/ 

^ LrCu?Jlr'<££/U?i'2_>'0l/Jr^ 

^^yjJZy )\!^ 
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j j>^.{^\^{S^ jt\^)}\j^ ^^{j^yijt/t^ yJ^\^^j^j^^\c:^jt\J\^i^ 93lj<:::^j3j^^l3\j^\^iJP^\^^\^\3^yi<:::^{J\jtyJ^,\^3^\/\/^{j}^^/{jM\^\3^yt^::L^ j 

2005-(J i!)\^JC^*3\j^\^[jf!^[J\Pii{Jii\j^\^[j!^\^L ^/i 
c:^^^\^^*\/\/\J^ ^ ^{J\J^\\/^^ ^{J y\^{J\c:^\J^^J{J Jij^^y iJ^I^Llliji ! 

^i^j^^jjJ^(J^jyli^h^l(j^^iyj^if^y^ll^C^lf^^lU^i/l?j^^liJ' yh^y'l j 

n3^>J>.h^\ ! 
i*/^i/l^/-1 I 

ytyij^ LJ\J y\^ \ 
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_i>f(JI>l»J_ \^hdL 
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J 

j^/^^\fj\f\jf‘‘ c/^ {J* ^J^c^*iJl'‘' U^i/^ I 

l*lf >^'>C:Zl(Jiy(^lf >^'2f* j^ • ! 

\^<j^2::^jyV\S* ^^^i/f /i^lJ^ J 

lT^i;^^ Jj ^ -2^ /l;^ Jiy^i J J>^ yC^ (j^ oVi >" 
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ll^jl^l^i^J^ifijiJ^ J 

^ -(KD@^-^ I 




















j^LbIIjLj 
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j -i/8c^ ky\^(^\yy^)3^\jt2o\6^{j^ 

J (j^ fc/^ jUfc/^ d* cf^^if c/Oy 

! JL^l^yf <1 ^2016(i V 

j y^ yf jij3iuj^yyd^3yiy:20i6<i0^ji 

i ^u^/y/{^[Jyf^^^ ^:2016ai^^l 

i .0^ 

j y^)\y^y\jPi\yy^^^yijyi^y3y^jji{yyy\^^^\fyyy)jiy^\9y\9/ 

I {j^y\j\i^\yy*dX^oAj^jy\]pyy^Ayyj:!;yd^yi^yd^ij 

^^i^ii^yi/ij3iy' {j^ {jy^i^yi^y*{/yyyjy^j^i^^ 

£i(j^ y\M\y{yyS\^ yc',^y\}yd^j\/ty\j^\^d:if^yyy' 

yf^y^^i 4^^i^^uT(j^c^;y7^>/j/^c/i^^ 

J'l^y yj^yy^i^oj^y^<:::^y\jyy^^Ly^yy^y^y^y^yt^j 
(jVl(j^ *2yyd^y\^j^^/±y'yy\cL^ y^gU<^ >^y J^y ^37 yji^ijhyy^yyJ^j^iyixljyMXlijyyy^^yLyy^j^ 

yyy^y\c^yyLy\{f*\yf}^\\J^Q\j/yyy\yf 

/y\^yf yd^y{jiy\y^.yf (fi^y'^yf y*^jd (f^3/y\^{^ )^yyyy\jy syy^,yyJ"^\\(^\/^yyy^7 \ yji^xi 
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£ r^-^>fl>j>^Jl-^ 2 i-/Jl^l25(J^lJ->i?i»*1002_lii^>^<::-8t^i^l^'_Ljil^i_iyi/;3^(y(iU^ S 

Jj/ 




[j^A AuAc:^^^d^ S^ 

LJ^d\^iJf dJif^^S^^A/jA /A^o,j\:>Lj3Adi^ 

yyi:^^l'^AA^^LrA^^i^i:^jy^i^jjyjAAA^U^^iA^^iuAAy^AAAoAd^/i^dyi>^^-^^^u/i^AYA^A^Ai'ii^ 
ijAAjAAijyAAdd’jAuAj^tAAdA\^A\j^AAij 9 d^dAA^AA 

aAA^^^-^A^AjA 

ji\^^^/ii\J^j\^)A Zl(Jlf(J /AA J^^(J^l(Jj^y^l?(Jyi^^wL(^(y jA dJi Ay:^!^\:^k^Q 2^yiiJ^j'l:^\ A\ZJ^^,lA\ 
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Opttmlted U- 
ioo cellt: 
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f tear odes / , 
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j littiHimThionYf-Cl 
Battery 


V UhHiovSOj 
Battery 


Rechargeable 
> NickelMetal 
Hyt^hde 
battery 

j RecNarteabie 
^ Nickel-Cadmium 
battery 


J^3/^393ljJ^/^\^iS^J^iJ\j3\}:^\J^J3\{jf^hli^/<^jy<L - i\a^{y* \J3}i^^LJ3J^^ 

i^W 1 ^ ^ ^{J\j 3\{SM^ t>3\^iJ^i}tiijj\a'(jJ^iS^ 

^^i3[^ij^ ^3[^i{J L(J I 

\3^ J3\yJj^j 

^ Jy LJ3^^{S yfe/"^U^(3L< VyT-L^^y^ 

I ** * ' * * - 

^y^j3j({y^\j3j^^[J^ X^ ^Ou^ y'u^ jX/3/'C{,^{jti^cJ3{J'i 

J^ jy/i}iy (iC^ J^ij'id^3i3j^i(<^C^ 

idTJ iiy (J>* j 
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Rechargeable 

lead-acid 

battery 
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(J“^ j^^::^j3S\Jj^:^X _ 

0^ \X3/ SL^ti\^3^^iXjd' 3X.3^\^yi c/ J^ i/Zl(^^>^^l(Jl*y-iiljy H 

^ ijjd’j3J3^Sxd^ 

(ji (j^ (jy^y^^ (J^ -i/"^ lT^^ 

d\»/*tJ3\^3r(.\J^ d,jf JJ3\\J^d\S/ 33\^{jd**\idJ3\\/ 

c/y c^ (j^-J wLy^ (J^ (Jyy y/i33^ wL c/ Jl j Jl*^ A 3^33\ 
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j^^i)h(JjiiJ^Jl/j^^^it^^k^i^^j^^/iUj::^ 


/ L^^\/ [ji ^ t^j\S ^ \J^ i_l^yl 

^/{^C^JtcJ3SL\/[/^^Z^J’cr^^i/^\J^^/^JdJdJ3^\/[/f^y^J^L/J^X^//b^UJ>dl/^y^J^J^^\P 

(J> 4^ (J? C^ (^iJycf l(J:i^ Jl?^ (Xi/l iJy^l (XUjr^ 

^^l.i/l^i/^JlVi/j'jdjCLx6hJJUy^J'lJ^JUi/j.^t^^^i/tjijl^d;^J^UjjCiX^^jSjj>Lf^jjl(:/'l^.l/^^yJ’if^ 
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i^l^ly — ^l^i^l^/^^-9ll^yf^iflJ^^IJ^^2 — ^{j^/^ij3jh\^{J^\j3\'(y^^J'\ti\^{Su^^^^Lfi^^ 

3/iJ^ 7.ct yi \^[j3j\3\\^j^/J3\t^3/*^ y^j^\y*( 

7^31^J\j3iy)t)^**\j3\{S3/*jE ^ \yj3^iL !^ 

y^\j^J3\^ ^[y<^ \^ ^lyj’ (f^\{J* ^\\^^j^**\ 

J>^(/ 4U^ J>^(/ 

^L/J^>:>>jjll**>r(jy c.l>uyo^c^-w£lf^l J>t^(jy A.^^iJljji^/Jy^L5/^ 

^i®- 

/f)^[S}-7f^.^^yf 7 

llj^J>\^jiSf3\/\,J^\S/^ifi:/* fj33(J'Lif' i$jiflJ^lJ33^^i^C^ 

^£^3\J^ {J\{jt{J^\y/'{^^^^y\j^ {ji\^yiJ^Ji{J\^3/‘^\{J*c::^^y\^^j[y^k^\ 

L^\^{J^\3 cf’ A»^J3\^\j7[jt2:L^\j^ ^J3i^ jj3\j^\^ ^{J^jJtj^ / 

-J— f^\P^\^*J\(^ (j>#(jl^ 

J ^ ^(Jy^ J>^/l 91 r (J^y^ ^ I (J^ ly^ (^ui^ 1^ (J^ I (J1^ 

J>C\j}3JJ33^^^J^i\J^\7-^^33^\j3\\j^^i^3j\:(^L>^^Jd -^wL(Ji/l^ 
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i {j^id5 i 
! /^y^j3\j3S ^If SJ" ! 

I ^)-I 

j (JL^^ j 

^>Kifi/jtm‘i^)jf^,i/^ /cyiyJJ^ujrjyyVy^/i i 
Jli^}^j:{fufiJ‘iJ^i/'^<4.iyut^jiJlj'f^ /yuCZ-f^c/i ! 

/y >)^j 

i^.^pcT 4_^2-y ^Ci/l-iiL^l/^yVf-j/^1 j 

iy/i<j>ft)*^4_j:^i^i^'j!ii^ziyijyii/’^y^i-«ir>jZ.r^jj^ ! 

1“ ‘d }^j 

^1 y £^y}ij[J'i^-J^)iii^y^ji)j£^/iS^yi^{^\y'£:^^J\\y^'i‘^ j 

-^( 

(. 

^ J! j^y^(/i?^t/ jjy^jt^/ /i?i/2lt/i 

L/^ ^j9^<^j\a^\j!pd‘‘ c^ t^jJ'\J^\y^\^ jd \Pij\Ac7 A* 

^(J^jdX//\df ^^£:l ^JiX3j,\jtL^Xf^{J^\ytdX 

jt^j\d'\j\ (f{f* ytX^J^dX X ^ 
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! ^ij/J^U^Z —! 

J /jp^<L — i\aiJ^^c>/U^ (J^ {jtjtcJ^7j3\<:^^rcy^^i\j\a^ri{J\J^^0\^^/\j3\\J^{j3J3ii\^3^^ljl^i^j\a^{Jly^^J^ <^j\a(j^ j 

! ij* /jyc^jy'4-^^c^ ■ 

! ^-^i^j(f6y::4^yy6>>^ 6>>y^ \ 

I ^)-I 


Europ#»n Expiorwtion and Land Claims. 1468*1620 





^ 4^ (Ji^T^ ♦ I Ay^y ^1 

^•d*^^<dy'^^^^d*oy‘ ‘dy'y ^qa* 

^-^^ijd'cd/idjt y2^^l 


(Xji^O J ^ Zl (j^ Zl^ w^y^l/Jzi^y J Zl^ 1^ JiJi^^ 

\jyuA*j^\dyiy iJ^^Jjiij^j^ d^y 

X ^j^^d^ddxy ^ Jijdjjdioj^^jAi^yj^^^ z ^{jd j3j6jij^iddy ^ til jdx^uy 
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J c ^<L ^/^^^J\^\^3^\4<LX\yt)^ J<^<w<v^L(ji!^r^J 

i j\ly^'{^y<dCc:^<^j\ij)}^^^^yt\M^dCc^ji{jtj'\^^'{^\j^ytfljJ’iy'\ 

j ili/* (J^ yi{J^{J* {}/{J^S->^U ^j 

! c^ \jt(^\j^3^^\/\J"3^3}J"\^{J* ^\ 

J 4 ^::-Ji^l/ ^yciJ* lT c^^-U^ ty SL^y^ l/* U^^y^ iS^ y^^ y^*iJ* U^ J 

■ ^\y ^£:^{J^ */S\J^ ^\S!'‘‘^\J^\J^ ■ 

J j^\jQ(y^(^^jj\}ylj/)^\^yiii7:7\^^y\Jl\:^yi/}^t)3^L^\f{S3^y^^\J\/j[}ij^ J 







yfSu'^S^^S^ ^ yASi/^^^t^ SikiAiJ^-^6^ lG^lT^ 

/c.lo^l(iy^J>*l?(/(}^(jljji^lf Jk^ S 

^^JLJ^j^\J^^L 


-([Xk^^A'^*^{J\^(f ^jJ^ >4^^^yr-U?(3^L^ 7^{:)\y\y^3SLf^^^^6^yfU^^^LAA 
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\J^ l^Zl^Zlwi^l^(J>^l(J^(Jl y/U^Aijlyf i/(jU<;:: ^2L ({^Jj!^ J'^ 
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-^ij A jA*ojUi 

^{J* ^j^\j^^{^yf^^\\S y/lr^ 

S ^If/(J<y/l^^ki^t^c/y (y^ U|^l7iX^Dy^c/^ 

^:)-(»(D@)- 
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Our Mathematical Universe: My Quest for the Ultimate Nature of Reality by Max Tegmark 
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P.^)urf 8wl: Undmtiadlng thr mind tnvolN'es a hlrriKliy ot problraK. Whac IXn-kl Chakxn 
uilK fT»r -t^'.v’ p«oltlfH» <*n bf pos^d without tnrniiotiiiiH wlij« tlvr r\piir1mKr Th* ajifuiviit 
Caa that some bit not all ptn'sxal Mrstenu ar? cnnscxtB poaa thrrv iepudx qontiom. If wv 
havr a theoir tec onsw^nns the qunDaa that drhoK the ’‘prrny hvd prohljftn,* theo tt con be 
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j Life 3.0 by Max Tegmark j 

I ^y - (^(^) -I 

I ^ ** (j/jTli^Uy j 




fr 




\ 


-■>. 


V^ _«—^ ' 


\ 1 


.-X 

'c^ 


■ i^Wy 

S^i 

. ? ^ 
21 : 

vr- 

.-/i 


6y(/a•li>_^>^/c.llK£iLlj>l/”lJ4i/^‘ d^4iXjJr^^if- 

U[f:J^^(<A 

-(/lTcP 

* i. 

J jt ^ jt} J3 \^J^IjA (fjtijjl/ 

- 










j’nlmlljLg 


^ij [j^ J^*J3\[f M^hjy" Jj^{jtij:^^\!^ 
i^(JjKU^(jL^^^lyOj?<i;:^(J>^J ^yf^ijtUj\/\Jy Jyt*^ ‘^t/ 9 >V^ 

Ji^JU0^lcivyc^y^(3^ \^3i}jJi}/^/J^33^J^33<{/[/ij ^ J^l^ 

3J J//c^Lc^ 


^fXhjj^i/^ jt{j!)\^iji^jjkJ3i^ (J^lfi-Tc^^ 

{^d^^Uijf 

(J^ cjfI ^ ^ 2 IJ r^ 2 I o^ L L/i; ^ I 

^\J^^j/jd\^* C^3 \J\j\ 3J^E ^dd 2 3^C:^^J^[^{jt\^\J\^.i^^\^\3J([jd3jd3^j\/3^\Pi 

CJ'\jjL^\J^* i:^\/^7 y^.J3\g^J3\\J^y^!^^I j\J^ k^\j3\^}\jd 9^lJ(3>t(J^ ^{^\)C\3J 

d^^)7\):\3jy^j!)^lLdt^-\J&^^df^j^^7\S* y^od'y 

^c::^^/^J3\ijS^j!)^\J^\^({Ji 



^>^V^(y^>yk2Li^^ji-^(^-4^(i>C:i^ — /i3ij3iif^u^^J^i7iyL(j^ d^jd^ -df^^dd 


d* 3^ (^ij^ i3\\^d^{j\^^d^S^*/ ^*Sd^d* d^ d* d* 

lT ji^ (J^ 'J^* /dd^J3\^L>dd3^/^^/^dd\^\jtAjj^j3\{S^^d/4Ud^ijdd^UdlXh^^U^ 

d^^dd ^3\^{J‘‘jdd^ 'Uj^S^o/ ^Ud^U^O' ^ 


d ^ i^3d^Jy^*7)Jdj?^ d^ 'ydJ'A 
















j’nlmlljLg 



jui/^yyX wL/y^K>if 

(3 1 iTcy yy ^ -L^ cLj^!^*i \JA( ^s iA -"7^ ^^ y ^y^z ^-ly ^ ^ 

^ 6-^-i^^ y y c^ ojIj JX^ Ljj^X^ j 

ifJ t? Jf\ i%j Jf\ JXf} {/ ^3 (Z^/i wL;yy I j1 ^ wLif 

y^lyj^^juyjiy^yo^o^ii^iyjiyyy^^yyjy^ 
y^i^y^yi^ kir^^r^y^^y^y c/*^ i^,^uyy 

y ^ iJ/y 

/ j\l\.A^uytL^/x>Liff \/^y dk^^^y 
^i/\tj\»3^{jA' yy y yy lyi^vt^i^y y y yy^^c/y yy ji^yjy^iziwyy-i^jif y /^y '^yy 

ZlwiZy-c^lk^^^ic/y Jj^iy (j^zyi-^l^iy-iJijyic^^U^i^c^ii^y^— ^jA' U'^(S*2 

^iAij/ ykir^iyiZlyLyyyrc^yi 

^ij^^jI^Jf^/^iy'dJi^sJi^^{J'i^[/ ifJf ^l/^lAU^^^—^^l/^lA 























j^LbIIjLj 


I-^-^ 

j {J\{^/ij^{y\t}L^{J\j^^^L^iJ'^ j3\^j\J\^\;^\^{J\L^iJ'\j^ j 

! ^! 

y^\j\j\y\^^j<^\j\j^^yy^iXjy ^ \ 

(J^l<^ lV(/ i^/ j/yZll*y(^lfj 

^)-(S(D@)-I 















j’nlmlljLg 



----- 1 

^j/ L^y'jlljj/j^JtjJ^^C^tiJ^ 

^jP' Ul^(j^Zl^i \JI Z yly4^jy^Sd^d- i/^y^ lTJ^^ yif d^ 

^y^ijj^ijtij't^t^ij'^ty/yy^yi^<^yjiiJijty'‘<^>yii^it:::^ij'ij'.<^>^ji-^ji}\^b!i>yi^^/<^ij'i~yf [y^/" yjji^^ 

ji^y^y‘^y.y~s^^ji'yyy'ji\^^ ^ {jyytii/^iy^-Ly ■i-^>^-ciy‘-'^yy^ij-'^-'>^^-'^^^y“^-yy‘ >->i9->i^-^(3/ 

yf i^jyy^jiXj^/"ij^ ^^tXj{j‘'^y^~yt/\,)<^j\ay{j‘'y)~y'i'yof^i)j^j^‘y^ijuyjf^~y'i'yijy^jj)y j^y^-y ij^y^ 
yjtj\‘f^r‘iihy/yj)\jij/i/--yf^\yyjii/^ii\tryj>}yy‘(yyjC^^yxjyyyiyiyyyd^y 
‘{S i'£:~-\^>yj}[$)/i^t^.fj^yf lyjif^-y^jf^/'y ^\syi>)yyyh)i^)^yy^i^yiyc^yi — j'J^)j/j)iyijy)yiy<zy&*> 

yyuy^TiSijij)tij\yti/<i'<^/,y‘ifi£^ij!y)iy\y'ijyTyyy/ifi/iji-^.yj)tfyy>yyytiif4yy^£^jj)iyyy>/ 

yj^y!iywhi't'.^-jj>iyyy~yA 

Cijjyyi/yyjyri/^yjijf <=_/'VJi<^'lK ^y^yyi^^yyijf jy^icK i/^y^^i-Zuy^S^d^ 

lA'jyi 




•<S(|De>- 

















j^LbIIjLj 


------^ 

c^J^}Ji\j^\^/^J^}Ji\ \ 

ik{J^iS (j(^wLi^^c^l>-(J^ yj^(J^^jpy^Lu^jt^iff^f^^fif ! 

SLiJ2^yJf^iiShij^iif/i/jt^^iS^SLijj^f^/^hjjly/Si^\ 

J^l(JJlV^y^(J/'^j-(^if^(ji'lf (Xjj^ Jllf Ji/lf4;^lif (^ 'cf* <^(f I 

c^.j^\j^^yc^j){f* Sj^j^^*4^) ^^\^[J\\Jl{J^y 3 <LJJ^\\^ j 





J>^j:^j\ 2lwL(>/^Ut/i 








^ iS Uiy':i ^4004yy^25yy<J^y^-(J 

-- 










j'nliinlljLg 

------- 

I (^if i^^d€* lXj^ijtj:^j,/^ if / ff li^jfliJlflJ^l^iyfJ^ijifiJifj^lcJ^jljJ^ 

J -(ji^ d'^U^ 


L^}j}fi^ilJ^il^jj)^ jjd, /2?t/ J^i ^ 

JJ^J 3 


6^^4d'^d^f\S/^^)^fij^^dif* ^<33 ^i^\)c*Mddd'^ 

dd^i^^ijdj3f33^^\<i^ijdj3fd^ fy^SiJ^idi^XX\d^d/<:^^i^ycf'^jff^ fi^XX\d^dJ3\^'^yc^dX:^ 

-di^'^dj3\did^A^d^fd*^^dXd^/X^\c:^fj^c ^/33dddd^'^^^d^'^(f 


s^^yf^yh//3\ 

^) -®(D®- 



d3f*/j:^\}\3^i}\}^\(f^d^d^^-^[^d^33j/d^d^y^^dy^d^}^d>»^'^4d'dij cJyf"fiJd^^y 

-(fdy <:::^3d,\d' d[}jfJ LI/ ^4 i)" {Jl d3^Jdj3h\j^\J'ijf 



^d'd<^Cf'\f[/Jd^if* d^^y d**^-^^J^ 

IISHC<Z» 

Amanah 

^Sd'd^/\jd dd^ y^ (J^^i^i-^ii-l/irj^(:jl^Y^(j^9C^ 

3J^^ X^dydi-^ lA d ^ Sifd^d* 



« L ' i* T .» ' J’-Il} 

M4KW« . ^ M i 

B W M w «v ■ 

^ ^/i ^ 2l o^L.^ c^^y J U^ >ti ^ 1^ (i^l^ ^ lT 


3 sr 













j'nliinlljLg 


I----....--- 

j Jf^(/ /Ju^lwL(/l^jjl^(>,vi^l j 

I ^i^/^iji(SUjy^l*f^k^ll^(Jljr"y^lij'c:^hif^yojP^iJ^^^k^f^Jij'l^j^^hl^ I 

J -4;^l^>y0^^^;:— Xc:^\y*jy j 









\S'yy'y<^'^ S ^u'^*xy \^^s^^yjyt[yy^\ji^**j^\y 

CL ~2L J^d^yy* <^^^J'^[J^^\y\yijt{yy^y^3\{j^\^^SKXjyi^ 

-^(^_){^ ^\,!^i^j>){JUj!f -J^ ^-i^ij"\^jty^J'{^C^z^£:^iJ)y^y'-Q)j}^(Jij£/i^.Xjy!j'{^i}[>. 

- : -- : -- 










j’nlmlljLg 



\J^ y^*^yi^Ji}j\/ ij^ J3i^J3^{J^ 


1 


^)--^:ei^ 


Anita Mark 8yr^(/^U-L^lif ^J::j^j^ilViS\"J^L\j\j^\i^Ly^L / h^l^JilA^JiMf 

yjy^6^^3 /■lA^k\96\^*ti^{^ 

i// i^4^i^j^c/^ i^.i^'j:yi)io.^^yi^j^yf^4^^1^i^f^^ y^/^jjfji^jjijf^yjiAiS'J ^' 

j^\^y(Ij j 5^/\j^j^j^\\^\jyl^\j\^J\/\^j^y^yjS 1965/^-(J^ 

d^i-/jj^di/Li/jdi>d 

d^i(LED)JiJidj-f^Jdi>d^fj^^^jJy^ifd^ 
c:^{j^^^\j\d/^dij^yd/djdd* ^\d{^}{^(dj-^dd^ (3<>C^<(X^ 
^u:td/y\:^dji/^zd^j\di^d^jjdjL^i}/iM^{y^j^7Sy^/^^ 
(fjtl — ddfddody^jj^^odjd^iS^^ddj-ud ^\dd/i<:^{jydd-y 
S-djj3i^d^d^d^dS^^-^d^du^i^if^-iZ{j'^f*diddid^^^^dd 
d-y^d^d>^didl^/df^d\ji\uf 
djd^jt/:id^d-ddL^\3LJMLJ^ijddiI 

di id (jd ^ (d ^ y dy ^ d^ ^ -dS (Ji (J^ 


























j’nlmlljLg 


/-lA^j^^iSid5{Sy^(^\^7\yt\J^ l*bi )-lAf 
7 (j^(<LJiS^^ 3 J^ ^ 


^)-^-(S(Dg)- 

(Big Data)Lici^ 

y 

-((J^ jy ^ U 


jJj^^^Z — U^iLr^iycMjlyiJ'7^{^^^i^^l*J'{J^i\^j^i:::^dy^ 

6 iJ^< iTfei ^ ^7 ^ C^ If iC/ 2l/U^/dl 

^ 1 J 4 ;:^ ^ 1 l/"Z^ > J (y(/ 01 ^ 1 c/(JwT) _ 4 ^ U ^ 

Jl>^ J>f (JlJl^^ 

















j'nliinlljLg 


I---^--------- 

j if/i,j^U^hl^/J\^i/ji^^J\^iJj&y^ j 

I '^cyt^\)^^^i)\/^jXi)c^^ij/hj^i)\^j^i)lfj^\^^\)^^^i)\/^jXi)/^^yt^ /if / c^i/\<{j^^j/j^ ^A} JijfL^\^ J 

! / J\L/JXJ/:Lf7/i)^ J/l /\ 


iti f^*<dL/1// /Q ^jy^^if\Ji /j^ji c:^if\P:\/tj^ if^'l^\(^L^7j^\ytjf 

c^/j\^Cif\j^\\7'c/\y\^J{/^i)!)hL^//^lj}/^J/^J7/\^{/^j/\J^c^/{S^ijtif\j/L^^^^ 

dj3\i)3 y//d L 

a/::^/ j\)^\^ 7 ^[j\f/ijtjf'if \ 

y\^\//c^{/\^^{S‘‘jytijti^^'^ ^j{St//^/d\f^\/ 

u^j^iyd^/^i/iioyidAjijyfijt{d*uX^/^/^d^6d^<^^^uX^^^^*/^d^6^^-^-^^/^uf^ 6//d^-u/ 





X^ 


Jir^uiyj 


dAidi/^-i/X 

6->^Lt^/f-td**^ /y^^A^ytj/*/c^/^{}'cf\d /^^\J^±A*3dAd/dd^-d/ dhj 

j/^j\^ — >j^df}dyttj^ Ji>^^lc; 

[/ JCc/^ (j"JywLc^J^JUl><^(j:/(J^Jjjl^(jlX-L/>^(/y^^^ 

d,f^Ad^j7\/^d^dd' id ^^6Ajc^>{/i/^ij^dj^d/ dd^ 

Jyj^ijAi/ ^^\y\ 


39"1' 


J 









j’nlmlljLg 


O^i c/ /-f- iS‘J /l/i'U L4.^j\a (j/ < j! It> £1 

^u/y 

{S‘‘j^\^£^L^yttj^ / ^ lA /u^y‘^tj^ /^y‘^U^ ^ /x 0^^^ lA U y^d^y^y^^ 

^ f*^A^ i}l U^ U^yc^ d^ (J>:i l^(J 

j3\f\&Ld^yjc^30'\^u:tL^/ij\^\^J’{^^\/\L{S3\Ad^^jj'\^dr/ iS3ijju4j'\fLd^yj^u:i£^jjtj3jh\ 

^Y Vc^^Li> I 
^ -^(J^y? li^^ Zl (J ly 1 

^ 

^ Zl bi-^y ^/o^l f (Jt 2d (J^ 1^ J1^ J t^ (Xj ^ ^ 



35r 











j’nlmlljLg 





(Jl^ 4^ Zl U j -iX(J^ (J-^^t ^ (i^ (J/l^^ U>!/ 
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M<^iJ'\J^^y{J*^{J*\^f>cy3iJ\j3\)^L \}^J3^iJ^ij3^Oy^ l^i^Joiy^iJ^Z^fy^ ijij^JiJ^fiJ^j^li>^ /c/‘^l^(J(i^ 

(Ji^*i^l^if ^iJ^^I^Z^i^J^c/jifiy^^ Z J^J^f^^^^ J’Qfyju^j^iiJ^j/li^Jiyjij/}S^yt\J^^\J\^/^^L^\y^iX^/^ 

-- 














j^LbIIjLj 


I-^ 

i i 

I Ji^ Ji/\j^\yJ%y"[J^l<^^ jK^£:^\}J\1. <l U^d* ^ 

! \jt{j3p^(d^{J^ ^{}'i){^ {^{J^ jc^c^*j[} j{^ iLj^ /{J^ \ 


Zl(jyir-(jy X\^^dlf /c7^\^\/^ /l>^l(3^-i^5jlJ(^<i;^y^ljwy^ 


SSJ J>.\S!// ^^3j\:d\^/i^SS?d^ c/ < u^yy6700Jui^ 

^T^i, yijj^yiyy^^ij^^\^^\{jif {jt^t^it:^33j»{jtl — dj\^j3\^tij[;/^yi^^Sc^d^iAi/^-^^d'u^d^^':^^/' 

Z — iJij^ Zd^iy Sd^(ij'\^'c 

d^\jyt\f jd^\\y^\d^Zd^3j{J^J' (jyf ^^{jd Ju 

d^od^d/^^ ^ zl JL^fiZ^fZ* (jy^j {j\j3\^ df ^jj^yt/Z^ J^l/^ ^ \jhi ^ -4^ d^ do) 

if jtj:^\^iy*jy{Jyii^ dj)jij^^4L^t/Zd^J^yj^ij^iit/jy^i^^X\^^j\^iij^^i^ijt{Ji^jy’ZdJ^^^[jyijiXiyiiJ*ijtdj^difl^X^y>^^ 
jtz^ii^y'Jijyi i^fiXudf — d\j^ d fi — dd^y^2^jjid^iZy^/ 

du>,iji//ZlijiJr^ii^ijj3ioU[y^di/i<ij^i^i/i<i/j\^dj3fddj^j}Zlc^3jd^3ji*^t^i^:^ ^{jiifyif/^::^dd^ dfd\J'd^*d^y 

-(^ 2 ^ If 
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dldied^^/iy y. y. l^j^ii^jijil^cJ^ij^j/jy^/yy*jiJidcJ^^f^ 

J/iXiJlvtf l/ll/jlJOvJX^ 
S(^ jUi-t^Z_/£:_(determinism)|'/'y'j-£lc/"^ J^ i^|^i>ii(/i/i 

kJj^iJ\~c::^{J^\} ^iJ^^J' ji^cJ'/JJd:^/^ iS^){J'^iS{J'^iJ^ 
jy^iZlc/;^ c/>7|'l7(/j?^ (/L/iy^U(ij^y'>i/>L^i/i-i^^'i>jic^ 
>1^'^/iwf>TZlcJj-evy' ^jT(j^X(ji(ji^>j(j^(/L.i^J^if 
<5'^>^'-^‘f--’-’><^‘-^>*^/t/^‘—J^lf l/*^.s^^ iX 

ijtt^ji Zl(J?^ (J^ /^y jf X-^*-!XXk^y^''-’^^lf X 

-XtXiJ^X’k>iX'(J^J>^c/>^*'‘i-(Laplace)t/iyiJ>y(J^^l/L>tXii-('l>y'/Jl>c/i-j>flXy3->%f'L/ 

-X'k'Xi/^J/cX'-P’XX^L^^L/'-XLXX’k^X(deterministic chaos)(/iX-^y^-’‘i-^^l4i?I'T^X"'^^i/V/^(i^-^t/' 
jX ^i^^4^/i/i<X‘^dy'X4'^XX^cX.lyiX /L J/Ji>kiU(j>^Jif'i 

4—^tijL'(3ij?^ou^yX-^X J^'cX'XX-^iX>^-*v 

(jX J^ij!f -4«X'-XXXXU-*XX^i— 

^/^>(jio'^j^t^^ui^oXa-/J^X'^XyX<^‘^k^^ix^J^(/‘i?ii-/J^Xc/i'X^Xl/(/^X /-Xc^^X-X/’y/’y^ycX" 
J/(g//r^^yV^.Y/'>‘Xi y y^Sd^ xj^^vw^c/ ^dd^d^LAj^y^^Aiy^^kd^ y^j 

yd fdd yij'i^d^ J^di^/iSMdd* j^\ 

dy.^dy\^Lj\d^d(/dijGi^^j^>y\y dj^ 

y y\/^jdiyiyi^dd6)dy4z^^^y\>)^dddA^^^^^ud^^d^^^^yd^d\3i^)^yd^d dy yydy*^ 

y */ f ddyttiJ^Z^\ndd dy^Ody ^^Add y^:dd^ 

y Acddddd-^y/dd'^yd^-d 

yj^ iddd\ij.d\jd /dy */ s^*^-d*yy^ yy^rddd^^' <^y ^^yy c yy-y ydd^-^ 

-- 
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{jt^y\iJ^y3j^J^^^!^ ^ \/{jtiJ.^yl3j^^{J* \Jyi^ {jt20\0^j})^6j^^l^iJJyl^ 

wilDj^^^Eccles):^ic^lf-L^ 




^r^l^(cartesian free wilDd^y^jijTj^^i/ijfy^i^(j^/^^^2Llfd^ j^{/i^ij^i^)/^i^ 

j3y^3Jd^^^4^Jy^^yhiJjif[/lj^3^iJy/ljy:^^d->^^^^=^4^^d^J^ d(,^^ L^ ^ 




^x-^d^ i//^i/jz/wTcf <^y^iif l/t/^^^^cTmusele^^-^i//y/L5x5^>"(i 

i i y 


Consciousness: Confessions of a Romantic Reductionist 


■^> 
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S}i \Jl \J^ 

c:^^J’S^\^\^\j^^{f* c:^\jf!)\j\^\ji\{j^^\ijs^c:^c2s\J\iCL^2:L^\j[J^{Jj 
^t/J3\^^ ^{J[^J^ iji 1 j"[fJ^ ^{J\\J J 3^/j!^\3L^\{J\j3\^ ^\J\^J/i 

tyiijTijh^ycC3/iJ Jl^^^yrU^k 

J^.{jt^y*i{j\P' ^^J:^J\^ji):oji^ii:^0£^J*3^^jij3i4L^ii^iij3x^^{J'()^\Xj^^^J[^^2:::^ij{J'il^jJ^UiJ:^J\^J)r 

(J^^>^fj3iJj ^if2 y^l^JUljl^Uf'Ji^j3jl^Jll^^ 

:jUlij^i/ y/"J>^wL 
^i^J^(Jy3^l^^^fJ^J^Ji^jfy7^fl^y^hy3^iJ'j^\^ 

^) -(»(Dg)-- ;ei^ 

jr' 

^J^^3^l33ji3jy^^y^ iji/ij^ j4^lwLt/L(j^ ij^ii}^ 3)^A/03^3iJi^i^j:y^^^^ {J^J^t/ 

J^03J3iJ^i3y*iji^[/Jy^^l^^L ^ j^y^l^if 

-- 



J 
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-^ 

/ijl ^jAiJ\(MiJ\^y" I 

^'fJl^P^ ^ Jy^y /jy^ ij'i^^ y^i^ ! 

^\>y^ij^\^J^2^J^iJi(^^y^ly^^J^i^ ^ijp^^{jtf z:^j3jy^ ^O^IT ZlwLy^l JUlyrf j 

! 

jL^(j^ jyiji<^(jifi^^^^^/"^iy((X<-i/t/Zl jyy|^<^i^i^i>c^zl(ji^i/i/lf^^(^ J 

lTJ^(J^ o^(i^b9^1fi^Jy(/(^ SJ^ lT^ ! 

^)-i 

ij^ insight^^-—^ I 
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----^ 

^ ^tj / ^ij ^ 

? J^i/^ 

{ji /\JcJ'7^j\\^*y\^<^^**\^\\^\J\7.[J^^^^\\J^ {J'\7i}\^iJ^^y'{J'r^/<^)^j{jt{J'i^^ii^j^Jf^ie^i^J^j^Jf{J^ 

if* lAl/ yi^[y^{jtl — A 

A^j \^AAl/ 

6->^^A/A*^ i}y^iS^j7\yAA^A AA*:Stj / A^^A*Aa^ 

A^AA^A^AAjAiji 

- (^)^) - (S^ 

—(Ci_>C 

(^ytijA AAij'\Au^A'*(^AjA h\j\A^^\{}AA^yS^^A\^yi 

^ijA^^Aj\/'^<jAAiJ^j:i^^\^^7A^AAoyc7yL^\j3\j^/AA\/^^\^ycii:uj3j<XAA^}<A^AiAAuA4Af[6Aij\ 

A^**jA iAiL^yi Au^yA ^ 

- 



j 
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I------^ 

{jif ij j\^J^L^\3^JiJ {J J\^J^L^\3 J 

iScJ33{jtiJ\ji^^J^y^\^iL^yi^/^^J^^,<:;:^{J^/\J\^jy^{J\{jt{^j^{^[j\^33i^J^{y ■ 

Jl>^ ! 

^^j3\^{Sj^*{^{J\^^j^L^\J^^\i:fJ^{jt^j\f {J\^^d^^\J\^^i^^J"j,\j3^/i/:)G^yi{jif j\^\37 \ 

^\^\/J^ 3^\k^\/:)\c:^^3{J\^J^2^r^yt^fi3lj^c:^3\j^%j^^^t^AiV\4j\^j3\i:::i^tX^/ji^^J\^^ij3/ 33 /I 

{jtiJ\^{J^^iL^ziJ3^£:::^{jtij^^£:::^j\^\^^\^\{jt{jd^X\^^J^j\3J^^{J^2^\J^ X^l^yi^y{d*d3({J^yXiG7^J^3€ ■ 

hX\^j3t/yJj\/^3i^ \ 

J^^d^3CLJ^3X\i}lj[} J 


World Bank (2016)^^^ 


Rank ^ 

Counlry/Territory 

^ Inis ^ 

1 

■ Qatar 

127,523 

2 

Lxixembourg 

105,082 

- 

Macau 

104.169 

3 

Singapore 

87,856 

4 

Brunei 

77,441 

5 

Cl United Arab Emirates 

72,419 

6 

1 1 Ireland 

68,883 

7 

n Switzerland 

62,882 

8 

g{g Norway 

59,302 















j^LbIIjLj 


I-^ 

! ** ^ 

({jif 0/iJ* 

}\^*/{J\J^^{J\L^\3^ 

Jlf (J^ jUi/ jy^ (JL/^ 

iX^ Zly r^t/ ^ 

J J’ \^jJ^\)yy : 

—XX^XX^I^*(ii(Jy^<^y^X^^^^L/U-4^lvCr^(Jj(Jy^yX^^bOl7 

^ij'l~<^{}l£:^^)tj^if!JlSy^~o )j~^I^y!iih}y~if)jX\ej)^'i/j>^~ijf (/‘>S--^L/^^->-’i^iJ-b-'l'"lit/ -/ilju'l 

//j^uif premise^^L4^C^4i;^c^t^*(jl^^toinor premise 

J^(/^XUintuition)c:^U4L/^^(/cKf^^ 

JJii 



j 
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I-----^ 

i ^)- (J!<^) -i 


Z' ■'>^0^-^ Jj:i^y’l7(j^(;/y(jii-jSl/j?(^(}^lJj:f/^(JLilf(ji(J!,U 

y^ciyfli^l^-£lwl^-£lkS^lJlr'^c^^l^ ij'l'i^i}y!i->ijij){^ij^ <^ijt2£~j<^A^ij)IJf‘l^s^Su>-'^>^i}y^iJ~U->iv^Sj--^^^‘^i}^U^^-^ 

ThcCutti^Cyct* 

(/>i^(iXjjiatZ./Ji/i>i^LC(>iXiriVicf \}^(^ /is ^j\i\jr 

\/\/:^/ j/iy^ \J^ y" ({J^ 

{J\^/l/ f/G/ 

/U-!!^^(}i^*^-l/ 


1 


FOUNOATIONAI 
IDEAS 


r 


A 


INSTITUTIONS 


r 


lj: 




V. 


EVERYDAY ^ 
PRACTICES AND ; 
ARTIFACTS 


V 




_(^Z_ j^::_y^V'-^f-5' 

iSuyd^\iJ>^id^f ‘>-i! iJjd.iAi}_d d^~^->^~^^^y^‘^(y - 0 )^ ^d^ ->0^ 

“d hd'>^‘^/‘>i-i>^LdJ'A'i)d'£^i^yi^ijd^o/i^^y)^y-id^^^iS‘'i»d'dy!dd'diS‘^’ddd'i^^jj^^ifJ'i^J'\e^iJf^dk^'~r^d~d^-‘^ 

---^2--- 
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,------- 1 

^ijf ^^\^.ij\A 






<^J\ 





(Jy/lT--c>^L/^^(J^-J<^yrV(Ji^^Ok::^^L/j^v^L(jf^ Aji^JhlJ^i^liJUJi^i^^^Z — ^{jA ^^37 {jtfjJ^AA A f'A 

j3iiX7jAu**b-^Liy^A(A*^ ^ 


3J3\{^3qA*tAL i76-^6^»4U^-^ 2fCjihL^Ji}j^ £r 37A<^^i-^b/A^33\JiA^J7\J\\^\3kd* 

AAj 3{J^ ^>i3f^Ac^A^*tA ^ ^y^A^^*tU'^AA mA^'^A'^A' y^ AA\37.yf\yA^ A 

**l *** .^♦.. V‘ 

Aj\^\7yiJi(^LA::y3j\\^.\7l^^\7\7/\^yc^.^J,j/jAy^A3^/ A A\/bjA^3^Ju\]^7^AAj\^Ajh'\^AAy^AA^AyiJ\ 
i3\^7^ 377A6 AAAoI^^A J3\^j\f (A\/AA a ':' AArA 


A A jA ^ A L v^Ji^jy^AA A}^-A 

LA 3JJ3\A y^*7(AA^‘^^AA^^^L^):^j^2^\^i*ti^i/{j'ij3ij^z — AL^L^tAA j\A}-A ^77 

'\^^\}^^jALS3\yj3\jAL(A J3\jAi\J[y.^j:tJr^\ 

<^k^u^A^»LAA/^(-^/cLj^^^A^^Lij^*jLi}/y^(ij!t }y(L3iyj^\^{jf jt^jiLj^y^ Liji^^ A^o3t^i}Aj^/ 


■2ror" 
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,- - - - --- 

^ji/^ S6^^ Jyf^ SdA^^ 

j^d^^ y-iA^d^d^ d^<^Ad'^d^^ lA^A"J^^ d-Ad^ijtij^l^^ J^i^ i}iy^iJ^yi[^^i^dlijy"J^ 


^di^j^jjid^jy^Xf y?j\^* ^ ^^^d^y?ddtci^^J' 

^)-(»:|g^)- 



^^d^A^d* f^y(^^[Ajy£ dd^ Atyy*l^dX^d^^d^ 

d^dt^^^iy**-^^d^d^^Aid!^if^i}^d^jJA^iA^id Shxd^d->i^d^^^^^-^iy*^AAd^yA^djXi^A'A'iJ'cA^ d^ ^^lA 

XL^^^J^£^^^ 4 dO^£\ei/y/ 

(fdXd^ ^X^ddh /f^d^X yd^dl^^d 7 d^^dA\c:^d^f^A"^ 
d^d^^ ^ X U '•"A^ dA y ''LA y 

^XytJ^ UUTjyUi^^^i, If-4*6 /^‘jXdy^d^ A 

d^^/ ^dl^^^A^^dA^jd^Jjd ^^^d^j^dA/^\^\/jAr^d^ 

A(f/^{jA 

^d^*:AdA^t^jy^\d'^d:'<^^A'tj^ /\:/(^^d^\L^d^A\L^\^d^jydj //\^-^LJ^/dA^-^dd 7 \\^/<dCydj/^d^idA j^\d!>MA"AjX^yy^d*^^di^ 

^j^dA^ -^AdX^{S)\j\ddd!i^y^d* y^^^dA ^d'^'^A^dA^^*^A\dA d^d /^^A/Ad/S^^jA 



d£^d>^c^3J^\3d^jdb/^^O^rL^ddj^dA ^^dizd^Ab /-^X.(iyjo.Lrc^V6 /-jA AdbAjidA^X^^LddjjAb / 
y-dX^^dbcAj^ij^id•^^AAby*^^^LS^Ad\iyA33cJ3d^^^^^ — Adb/AA^ddb^^d dAA dAd^- t!Ad^db^^'^^A'-A^A,A' 

^^A^d!^^^ddbA^djd\ 3 djdb/dd(^d!^^ 3 ^dd*^ A^d^^^A^d^dhj^dd^ij^ jA^^\d A^c^^XAb 

-- 












j^LbIIjLj 


I-----^ 

J ^l2h(J^/u^Jll)^(JI?lyl^(jihc^ llAlu^-i^^^lf ^>jf J 

J 7^\7. i^\ijt{^^<^- <;:^j\a^{J\^^^/^\7» c:^\Jlj[jf J 

! ^/'iy7JlSui^^J^f^l7j^hJ^ifJ^^iJ'l(i7i/'J^Ji^7>^C^JcJ^ ! 

I ^\Jyi^\7^L ^L <r \JhJ"iJ'\}f^{^7j^yt2^J"iJ'\}h ^{^{^I 

j <^iSj)t ^tj S'tj/<xJtj/ \ 

J Stj9 }iIj j 

! \!7Ji\y:^\<xJtjt> 3^^L^iCf}t^\^ \ 

I ^ 3^ \t^ijcfy\7\j^ ^C:^{ji^^^3t^^{J\J^\//\j^{jt^j\^Sj3\^\/\^{j3^\t^iJ^^^/\^\jtj^[j\^j\ytij^^\3^^t^»{jt I 

J J"^lj3^*f33ljiX:^3^33L^\iXLJlj/^ijtj^^^^\J7l3^*/<^^{^*3)yljJ^\L^{J^3iJ\j3\^[fJ^3^iJ\^Jj^\S^/\J^{^)^iy^ iS ^^lj3^{J^ ^\!^ J 

! <:: if ! 

J 'tj/^3\^\^j^7^iJlj7<i::£^^^ij'i f3j,[jt(LJ^'tj^^Stj/f^‘‘f fijfjixffi J 

j L 3 £^ijf ^! 

! <Ju^i/6/a^l/^^^(/tV<6/A<6! 

J / fff ^^^3/^\7ftj y*?^^l3f^l73^fjl^i/L4^Pl3lJ^ljif'iJ^Jj^^^^ J 

i J3l)ff^ i 

J ^4^i^3(f 3 j*\^\jQ^37,7\^7jff/I^U^if^cJUl^^Cf J 

! f^^37 ^'‘ f/[^\ \ 

! fi^iff ifi73{jt{j'i/d-^ \jt^{J* ^^^f{J^J^\\3\}{J‘‘f^3\J^U^ ^7f7\^flJ'\JC^ff 0/^iS/^<^j\J7l(Jj^^jl^dijiJl [ 

j 3 ^f(j^(J'i^iJ^i}i^i(y^fJ»^ —f 1^33(977 1 ^ 7 fiyu^fy^i | 

i ^iV i 











j^LbIIjLj 


I- 

j j 

j / ; 

J ^^^yX^i/hly"ifjUl^i/l J 


^ 

(/bi/v——_^T (jl^l^' 

c:^j^ dd^^jl^^\j3\{jj^33^{jt{j3d^ ijt (jH/ijt<^(/ yy'^Xjdd 
cJ^[J^(jd?if.^l*ti3^(yL(JtZ^ly^ 

^3iyO:fiS'dv^Su^^d^^ y^jJ^LudJif(ji^*ij^iy(J^l^y^J3ll^i^Uid^/Jpi\Ji^J3f^ 
y^\j3j^d^^3Jij^*Ji\J^\td^y^J^*\^i^dty i^udj:^j3y^Sx3d^ 

(jyij(^^y(J^^^^^i J\^j):k^ii::^^i 

i^ijtiL^j^ Ji/dd^d^jd33dj6dJ^7 dX^ 33^^d^* dd^ 

^dt' /\^ d'dXt^r^ f\J^d\J /yd'j\ddj^**^d^ -d'd3y^ d^\y:d 7*^ ^J3d^dd 

d^,^y^3\d^d^xid^^dS* ^^yi. d^^dy\\^c23\J^dd 

''d^j^dL^^dy^/^j.jA‘dd^]$\^\^/33d£^j^d\^\^j\j^d^ i*/^>^cr ^:L.d‘ 

i^LJCid^d^d^S^Ji/^ d^d^ d^^d* U**U^ /d(**jit^/33dd ^^^fSdy^d^Sd^d 
i^ijly^^Jjd33^jld^^Sdy^yd^^d^J^^^xo^ ^^^-dd^Sj^S^^d'\y3S^^^d^ud'j^Sd^-U^ df 
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I j 

j yr:^^r^j^cJi^l^lJ^^^ ^L lUiJ'IcJljj^^iJ^J3\j^^ ^\^3\ij3j\):J^^}\^^\^^j>{^ji\^j3\^\L^iJ}7X J 

! Lr(jyuU(:jL4^ff(/i/(ji^ j 

A^l/"^ilj',j^^^L^j-^l~/j,Ty^)l/Xyj<^^/Jj^^/^T^Ll/iJ^i:^jtJJ^Ji^^XiJUl^jTi'^^.jiI^Lk^lcltt/ i 

did^dd^ ! 

^(/lyrpoebrotheriumcjyii^ /^i^i/id^C^i/f j 

>yif ^ (J^ [ 

^oyif Ji iji^ (/(/!0^-^lif^i 

/(y^Ly”^y“ £^iU^Lymegatylopus(>^u^^(j^(ji j 

^yi^^'c/b(j^i2i4^^J2l^yi^^^*^-ii^>i^^/i(j^yrLy^yifii^5jjperacamelus//^y^ii^cJU*l^2lo^io^i(>.c/^/X/ii^wLo^^^yU”^ ! 

^ if* ^dJ d 'J Jl/'j 


Biogeography 
of Members 
of the Camel 
Family 
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I--....-----^ 

j j 




-<B(D@> 




><^ 



wobble 

){J^ ijAJ'lS^y/^^^^-1^ 

** h 

jS jj^^d^ 

^^^3^.3^ {jid^^*fd-^ ^^dj3/\j^ £^jd{jitj Jc33i{j'\^c^d^*y':'yd/ 

J3lt^}‘^d^l^ ^d/ ^ 

-(jtZ^l>(jl>b(J^y^ ^d^d^ 33J3\di/i 
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,------- 1 




,3 ym/~^^ 




S^y '-^U^~U^c/~-^^ii‘’-^. UkdJ^^O^cJy i^ljMiiJ^ij^eA^f)ijtiJ'i{^ »£ ly^^i^jjl^jiJ>'jyJl^i^Jji^i^{^^AiJj^i^iJy^iy^ 

^{^ljjJfiJ'L\?iJ^\^^i^^iJi^iJ^ ^y'^yilJcJ^ <£15 <JC jyfii^iJi^^i^jjS ijli/ ^^\^j)lf'j'iJ'li^{^LiJ^I^I 

lS^ii>'j)l^^lSL/l6hl^\eLA^^~^-‘^0k'-jyAf^^LAL/>-^.^lSd^ ^l^>L/fh\^-(^Ui)y^-lt/i'i)hA.^}\^^)U:ilj^OlS^d^'> 

Jcl^^j'h/i^J^^tf 


^)- (J^) - 

j3\^j^3\y ^\j^2^yt \S>^33^'^\id5 4^{J‘‘^3'(yO <{J^ {J‘‘jyt{J^ [jt\^3^{j^ c^j3{j\^ ^ij'\ J'^ytij^ 


J^y lLjytyj\^ Z^3^^\JlJ\J^\^y^3\tJ^J3\J^y^£^^c^Jf\Jl\J3^&^Jj^y 
{j y^\c:^j33y ^\yi\y4 i5»y^<L^^3LJCi/y\y ^ 



c:^ y\{SA(fy 

^l3Jl)3(ii^3iy^l)3<^^(Jy^ jt J3\^jJ'i^/ 

y fj^yj^3j,3j\^^n3J3\(^yj^ ^ 

”-l/Z/ iZi jyZijif^^Jif ^Jpi^ijjf 
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I-^-- 1 

J O /({J\7<i^J3l,jt{J^l3[j^/}33^0[^^l3j"l^ ij* / JV^U J 

! ”-ui/ ! 

j ^/jt^J3^\)^/^^3)j^{J^\^jt\J\j3\i^^^j\f\{^LjfJ^j7\^J^/\J\) j 

i -(ijc.-**^/y^i^(j//ZlwLj^^^Zl i 

! l /|^ ij\ ! 

\ ^)-(KD@^-i 



37^"^ AAA\d ^^J33c:^d ^ Aj^\:j3\Q^/\^‘‘kA*A\Ad 





i^^\jt\i}^^\!h^^js^^3^jj3\A:7i3^\}(^\^iLij^^ A^y 









I------------^ 

ii^iS/' c^ ^-^9y?J-l^^lf ^(J^23-2022cA' ^z' ^ 

iijf (J^c^jjj^J^i/c^l 

^_(jiw^>LZlo^<£'6 / A^'' 


\J\^j/\J^<:::^{S^ 1994J ii^ 16-(3^J>^v 1993 

-(^Z—y^ 

1997.LL5/"au>^criUl^Ji^.L>^^/"Lr-lPlf^<4iV<Lr>a^</ifi‘/^UF01ogist4i.LL^^ 
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Q Impact Site 


7:33 UT 


7:38 UT 


7:41 UT 
7:44 UT 


7:51 UT 



J l> ^ (J I j ^ i^y I*-(J^ I 1 / 

Jl^ 

(jil 




'l^yj(J.yi;#._=_4!:^.U,.^ 


-4^ 

J^iS/ Jlfif JfV^lf ly 

<^^/^\7 ^yt^\7 yttj^/{S)^6u'^^*<^ 

if'jt ^3 i^vtly jt 3\j7ij^y if I f fif 

J3i^^fj>iyjf^Ji3^J33^\}\^J33i3^i(\P’^^^J3i>^fU3fjl^i^j7^ 
\}l^/lJjJ>c^Uly>^j3^l^fijf3i/i/\}U^^U:t^ifij:.ijXyy^ 

""""2n2-- 
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I-^ 

J Although bananas may only look like a fruit, they represent a wide variety of environmental, eeonomie, J 

! soeial, and politieal issues. Bananas are number four on the list of staple erops in the world and one of the ! 

j biggest profit makers in supermarkets, making them eritieal for eeonomie and global food seeurity. As one [ 

j of the first tropieal fruits to be exported, bananas were a eheap way to bring “the tropies” to North Ameriea j 

! and Europe. Bananas have beeome sueh a eommon, inexpensive groeery item that we often forget where ! 

i they eome from and how they got here. Its trade symbolizes eeonomie imperialism and the globalization of i 

j the agrieultural eeonomy j 





"2n3- 



J 
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I- ^ 

o^L(Jlj J 

! ij* y:P {^(^\/i\{jtiJ\^^y^{jtiJ\^{j^\^Jj3\iJ^^y^^i\3j{j*^iJ:l/^LJf*^l — ^Ui/^ ^ ! 

I ^ Jij/^ {jt\J\^J^ {^ij'\yJ{jy^ ^.{j^\^^{jt j\J^ J3\^ I 

i -c/i 

i -a?^ujS'[4^jLjr i 

j J^U^SC^\ 

I I 

I I 

I ^clj^JhlX^j^lhJ^lj^J^(J^^lr"iJI 

i 
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Neutral '’Polite'* Words "Rude" Words bold, rude, disturb, 

respect, ^ - 2 l J;l^i intrude, brazen, impolitely 

^"^.^- 2 lj;U<iw^patiently, yield, courteous 

<L h 


J;U<iw^ 01 d, forgetful, retired, wrinkled, ancient, helpless-/l/f^i^^J;l^(^Ci^^u/>^Z^i 4 ;/wjj/^i^(y^*jA 

-I ^ c^3iAj jtLJ^ (j^ Zl \J\M Zl 

-C^Z^yOy^/" 

^ ^^iLAddy" 

^{jf iy^d^ (jL^u^ic/' ji^(\dd'L^d^^^'^*^^d^ 


Priming Condition 
□ Neutral m Elderly 


d yij 3 \^*\(ddP' 

dJdj 3 \\Sd^.^ 

d^{^{J!S^d: 3 ^S 4 d^.d!! 4 d[^^ 

{J^^^j\a\:^i^[^.3{^d£kL^\{fdL^\fiSif* dd^ 
4 ^;:^ d^ dd'^y^ ^ d' ^ dy [/Lj ^ (LJy dy \^Aj diJ’ A^d) ^ 

^djf^yi^ J^d^d3 



Experiment 2a 


Experiment 2b 


■^ns"" 





















I--------^ 

j AA/iAj^S^^4gut instincbjjic^Z^^j 


^cAj\yt^A j^\\^jA lA £h(^j3j £J[^ 

^A 


^)-(»:|De)- 

<::_y?ji/iy^lJc/^-^J>lgk^iiXijy^^ JjARVD-.^ jl/"i3ir^’S'‘i^ '^j>.^j>:^{S^/ii^i^>hi{^s^j>ti^/>>{/'ij\)^ ^‘ij^ 

£A 

ArrA^Ai^Au^^Ql/A^A^A^^AAf^ic!^iijAAAAu^C^§^A/AAijfAA^^AJAA^^^AA^£^ 

jA^aA lAijA ^lT j-!cAALf'AAl^AijAA^^L/^^A-^£A^^A<:^AAx^^^^S^^^^^^^ij!^Au[i-^^Ad^x\^A 
£{j/^il^jA^£^^A^j,SuA3^A3A^A 

^ij/£ijA^A^^jzA^L/'A^Cf^^^^^*^^^4ijAAAj:^ijjAS^^^^ij£AJ^AjAj^^h2 — AA AA *j^A 

\3a£A AA'A 6x^^Aa ^ 

^2^/(Ab\xj\4U33\xA/Ayc^^ij3Ab\x^jGA^^A^ 

2£ £•) A)^jA j^y A\i^y"^\{J[i^\j!)\^^jijtj^Xi^32A^A^ 

A A/jAcJiJ^AA-^-A’dA^ AA£jAA'A** ^ 
^ {j )\a'^\X jt\jA^A£j^Xi^i2j^\{jA 0/^^^A\4\J^ 

jj[jA A\i iA" ^A AjA 

-^X^/ :)\b\X^^A\3L^/A/J\ 

^A'(fA^Ay^A^*A^^\y^^\j3\A^{J\j3\[j04Ay^3\St(^ij^^j^^ 
(3^(3^ AA^{j^{jtj\^\£j33^j3\^A^i^t/ A\c23\j'\^^ {jt^\^*^. 

-2nB- 




J 
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,---^-- 1 

iS^ ^iJ'^iyj^h^j^i>^j^J^/jjJij'ji}l^^'^^j^j^/jji {j^:)/ y^ v^ Zl J jy^J^l^fiJjiojiJ 

-c^Zlc/^i>^i(jyir fJZZi 







i,^i::_-^L-<'i J/^ 


^ >f>;:^l>'.>lJ‘^>'U>^^(3^-^'^^‘i^li^L/^-i/y^i:^-’U-1992g>Ull{^<::_w^y?t^(yj^li^i_|^_O^J?^ 

-L^iy yi l4lcf‘^w^>l?- y:<:5 /^Cf ^l~tjtZj7^^lr-‘tJ! 




yi^wobbleUjr^(yL/i‘y">^(i>i>-’y'^”6>-^“ ^-lii-i-^uy'-t^radial velocity method4iyij2_/c^L>j<i_>Ui>l<y^i:£./< 


l^y.yUJ/ c^)2^/i/)/)/^<^y\>J^i^-i^j^i)ly^i^^transit method^yi />} 
_ '^C/^y^J^i)!‘iy,iijt2009~t:j-iJ‘JiS^j<=. -21 ■’^(^>(/ 6>^if >-! 

Zli?i^(j'UiJ;A>c^(yfyt< L-4 

iy>j^^^\^\/'^[f- 4-1^ 
J/ l^i <::_ if U /dimming Jc/' i-1?* wobble lT 

Jt'ii^-’’ L/'-t"|Ly 

yj^yyi^ou^wi—vL'yI 

^ 

^>"Z^2lu.^U^U2l>V2lo^;./2lTRAPPIST 1^1^* 

<^7{:)[^j^^<^jt^^\J\j3\ijtjj\j,^\j\J^^rc^\^yy^iJ\jtl —Z 
^ ^j3(^dX\^VixL J’c^u/j 

-4^(/^Ly ly (j^ U(J^yy^>^j>Z2X(^ j[^i 














j^LbIIjLj 


I--—^---^ 

J\^<L — \ 


ijy^ I I (J^ 1^1^ j'U^ Jhi^ 

j'protoplanetary disksj>^ ^\J^j\>}L\J\JA 

5 J l>CI 01<7 f J if U 

A\J\J/J' [J^ A^^\<^j\alA\^^ytAj^\&^{J^j\^Ak:^\ij^/i 

^{J^^j/jl^i^l^^^disCOYQV^i 

AAAJir'ijirc^i^'^^^yidjy'AAAAu^A^t^A\>i^^A^i^/ij'iijt^y^ i^i 

^)- (S<^) - 



ij3^(^jt:"^jA A A A _ ^ 




~ 6 u^y 6 u>^ *^(/(j/y c:^A A[jj/ Sa^'^Au^ 

i^AiAjt^ijy y <^AAAijf y^}f{jt^ A ijj^\y^^{j'^jSvAiS^<^'^^Su^^y^uA 
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-------^ 

ijt Jd ijtj^cdy^* ^^dd^ 

^^if^dihAj3\j:i^//^\d7x^u:i{^^J’{^^/^^^^\.j^j3\^J’{^d/^ 

^'d^ l/^c7 1 jAi\^\J[^^ 7XAjj>^j^\ii^ 2: jijtikL\j<:L^<^^/^^^\^!)dAd>fS 
Z d^j,iy/^/ij3iiJ^j^\i^ '^^^jt{jSc^i{J\{Jy 

J^J^l**w^l^i_l(ji^-(3i^^^ jjyiJdd^lk::yji/ d^4d^^ /yy\L^y:^ j\f l/^>^(JI^ 

y^^\>dd/^ y^\y\^\dL^rtdJ^d->^^dV^^*6^6dd^'^'^^d d\'u\idy^)A^ J 

d^*^y^Xf ^yfy^d^df^ 

d^-d(^ 

6Atji* jd d y^ dJ^ c/i^/ d'jt d^y ij 1^ 4^< ^d! ^ \Sf^fXjrC\Lj^ 

ddd^^y"-^ ^ -A'\}^d^J'^j^dx\2dj3dd^j* ^d)y^dd\d\ 

^^iAf^AAdA^^ii::^dyLAdAAA^dA^dc^*^‘ ^di'^dAdA\jdd^i^Ad*f yjd^ 
d"' A}{f* d^AA^ Aj ^c^cd^d^i ^ AydA^^A*t^>-dd^A^dASdi-^A^dAjd!^ d^A ^A^Jdiyyd^^ 

^y^AA^ijA ^ Ai\d^ytc:^d ^ASd^^^XjdA /d^X/d^^d^Ay^y 

-(S(l^^-- 

^^f^dAy'-rdfdAfdAj/^ 

<L — \A^yAj^^dSd^^^^Ad^d^Aj^Adij/ 

^d*A^dASA^ ^d^^ ^d 

-- 



J 
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{J* <d5ijr^ 

hj:jtjf3}jt\95'iij/^.MJl^,J\^J^y:jf ^/ij(j:?(j^^c/^/ 
Ij/<L ^j\^j^\{jf \J^ i^l/^/lZlu/' Ji}^ 

^MLiJ\J^jij^y^^\£^Lc^f J<LJ}^Uy\:f^ JlJ^^JliJ 

yc^d^u^ yy^^.y 

pvotQctiony y^j^? yj?^ ^y y y 

Si/j^ y 9aj^(jl^(J^ (jj^(^i-ixji^i^;^c-^ti?(X^/(j^ii^(j^jji(j^i^^i^(ji-(j^ (j^u(jt^ yiiy y ^^yji iiyijiyijyi}^ 

yy(^dk^\i3^^iyy{yy(^d^Xyx^i^{}L^\3d'i3^u^2Liy^S^yy^{jtijtj\\*i^\^y\yy(^d 

<y jy\y^^dy 

yd^-yfd'*dy'yy*f^y*^*^^^ytj^ yi^yyyojij^yd^-^^yy^yy^yy y yy^ 

ioozi^y^o^i(j^u/(3i^-<^c^y^*(i }^}^^y^y^y\^jyy y^^^'^ydy^^6^6^^6yj4^^yj'^-^yy^^.^^*y}/i^ 

yyf Lj^yd'\c^y*i\r^^\!i3iy\3^^^yi i^jijiyyiyd^d^ ^jy^^y^Lxyyd^^y^yj-^^ 

yf ^^^{j\y,y\^^ y^ x^c:^hjyiyc^y ^^^y? y\y\^)yd^*^yy^-^yy d^-^*^ y^':i^dy — yy 

y\^jQ\^[j^y^yd^^ydc:^^^cd^^[j\yy\^jy^)jy\y{j\yj)/iyjy^j?dyd^^^^^d^yyy-^^yyy ^^*:y/^y ^ yy 
y \j\^/\j^\^^/yy \j^j\}\<Lj’y y/i^yy — y jyi^^^ii— ytj^ yy > ^^ 

^dy^yS^-^Sd^^^i)'\yyi^y 
^^^^^d^*yiy yy^yyiSi^y^^yJt y^,\^}yyo\yy\]\^Ljfi}uy^y'yi^{^yj^\ 

(SySy:j^y^^\!^j3\^iy:yj^iji^\[^\3yj{yj\yy[^y 
^j3\L^\3l — ytj^/j^yj^E. — ^^cLd^^yy^ ^j^\^'^j^d\^^<^yyy,^yd^*fd^\y-<^^^\,*^yy^^K:-yy efficient5AJw^yjiw^:^ 
ibts -^^ i / l /^ d^6y^->yy^djiijhijyi^^^i^i^kj^j^d^i^yyf y^jc:^^yy* Lj^L^/i^y 

<L^/ yy^^j\^jyyy^ y^yy^i y\ yy m y L^yt^j\y j y yh y^^ 

i/i^yj^jiy ^d^jytj^yyy/yyj^\jydy^^jd^yydydy^^dy^j!^/y(y^^jij^\X/\y^dk^^yy jyy^y^ 
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I- 1 

j j 

I ^I 

'i/^^l/iy JlU^ I 

! jljyi/uJi^dfi/fi^ - 

j ^U^Z^y'^i'iJ^^^JlJ^J J 

i iS^C^id^^jf^^/iPyrl^^ij^ change>L?i^^T i 






Jl> ^ ^ (jd< 



Ji^^Zl(j 


2f2"1' 


J 










j^LbIIjLj 


r 


--—--^ 


\J^^\S/\[f* CL '<^'J^J'^\S^'{J[j3\^<^\j^c:^c:^^\i^jJi{J\/ijtj^J^{J^^\Juf ^\j^/^ic:^{J 










u^ 6-^.6 

cL^y^^\c:^\J\\jJ ii^Jvt 

{J^ Ji^ij-J^/^£:~6'A^ -f- [jrc f^- 

-a?^(y‘:^L/i-/>'jt^4i/-i^^i‘:^i990-^^yy^jif^oT/>>i? 

_ lyiij^hijtiJ'i^{Jj,C')^£:^y' i^)j*s)J^j)£iJlji::^iJ‘l 

^W iJ^J>(3^ '^ijJ^i)i^\^ ))^^)ijtiJ[^iji^y ic _ /ijMi^2030M^i^J'i 

j\ij'^‘II^\J^ ‘^U^ a^>'.^:^!si\J^iSj^iii\j Syi 

^ST^ -Z-^y ^y Jl>"tiji;^:^(Ji^/tX'“^uy t:w^>bl£_< Lj-/i>y 


WORLD POPULATION 
1 of people; 20W) 



''^T' 
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I-------^ 

J ijyy^iJ^iJl^j?4^1^jI J 


U^j^J 1/^-^(3^-1/^^0 34vO^^ (j^2014^1/. 94^1 1 
iv/ iJ^j3\^iJ<‘jycf'(j/{^'Jla^ L^\3^yc/i —/U^— 

iSQD^^^ycfii\^S 

^ij^ i)^ Sl/^ ij^ if^Aiy 

Ai/180 Ay A^^jAj:9iij^i(jiiiji:^((jt ji^Aij'^ A ALi^ijAAijA04^Ji(AiAAo 

y:fLt^^i^9juA^^^^A(JI((J^y:fhjUAi^ j^A^Ai^^^Lt^(Jl(JA {J^l A (J A j^i/ JiAJ^AijA^j A ijAxi{y I ij^(jr^y{y 

•diXQdi^Ay}^\j^i:^jAj^\\j^AiA'^7A^^^^\^yAAA\£A^^A 

i/jAij^iJji:AA^A^iA2004^iA iAl995!fjlJ^k^C^AAAji:f^AJ^A(j^AL^{jji:iA^Jx^(jU7L(jLiXc^*7iji:A 

^{j^AiAiSA^i/AA^ 

O^A-^^S^AAk^j^AiAASAA^^A A^AycjtA^JlxAjt^^ — iAc:^iy"i{ii3Ayi^0^j\^j3i033l3ioA AuAj^AA I 

6^^^^Al*yiAoA S^^y^AA6^^Ayi{jtc7^{j'^A^k^li::^AijjAlL^ljxAA{7!i^c:^r^^0y[^Ai}^iA 

Ayt A AA\i^<A A^ijAAA {jAi^^j*^^y)A.^^AA{^/A\ j^\ 

(Jycf ^jy7 AA AA^^AuA A AA^-Aij^j^A AAA{^AA[AaJ^ A-Aj^AaAA 

y<LjA A AlA^A^A AA^^lIA 


<B®@> 




2^{j\ji{jt^^^^{jyA'{jyi}/^Ai^A^,{jijA^^A-i^A' 4 ^^ uA^uA*^ A 
\jyAAy^A* ALj^LjA 1770L4^(29-Jf (/ Aj4^i}ji:iJ^AA ^ 

*AAA*^ A*AA\jA ^AAA'aA itiyA::A A A^ 7 A} A A 


"42T' 
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, - ------- 

{}/^J'\ic/^^<:j^{^/^\^ij\j^^^iJj^3j^J'\// jj^jJtwL(j^^<^ 2: 

^ijt\j\^L^\J^j^^\93Jyt^y\^\J\{J^ l/yt? Jlj^i^(J^-4^(J^ 9^-1/ 

y^J%(j/"y^wLil^yf y^wL^ 

/l^ jU^-l/y^i^(jl/JU’j(3l<;:;:^ Jl^^ 

I Jly^(3^C^ c/ 

-(J^ d'^^l^dd^d^ydd'^^^dL^ddd^c ^{J\ 
Z dijdj:^j\f di^y^jjji^dudid^^^ ^ yidjjdjitdjij'ldj^ydjdijil^d^dijd 

-(J^ 320^idd^i^iy*^3d^d* J^^ifdy.d 

d ydfidfcjf^id* ^3 

i^l<;:;:^w^y|J0^1 -d3dy"< lJj djd 

3^33J^ydjicd)3^4^4 d d jdJ^^i^^dddyd^di^ 
d\j^dd!fd^*du^^d^*':i‘Ui^^3d^~^df3^^3ddd\^{jd ^ dddd d\dLJc:^d^^^^dy dy^\^dj 

d3/dd\j\dl\^^^,^dj^\\d'\^4 dyd\!^\d'^cdd^y<LjcLyj<d\^d^ 

^ 

---:- 



J 
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I- 

H 2000: The first neutral argon 

Compound: HArF 

■ L. M Pettefssoo, M Runebo^. 

I J Utnbal.aodM Rktkrm .V 4 ft ^*406 874 

- 120001 


- 

^y\}^\L\c)\^J\7 94 ; 5^1 jt J3j\> \ 

J<{J* {J^ ^ I 




T^if d'd^u^-iX ^d^ i}^7dZ^lfy^d^X'^^id^i>,d^^d*^A(y^d^'::'^^^y^f^^X7^jj^y^i^Jlfid^(J^^LJ^ SlJ^ 


(**yd ^dj^ X\J y^-l/^yf iXd^^j>^d(Ji^i^i^^ijijJ?(J^(jLfiSd^xd2000y^d^d^ /\^ijd'il ^ 

^d^cJ\^[ydx^dyxd^\^j^\{jyd6^y ^^j\7 

di^d^dy^jdiJ j/d^ i^/ 3}{S^{S^y d^Jd^d^y ^d^y 4dy^dy6^y^^^yd!^'^^yid^d^^ 

d^/d^*^y^f^}dyxJ 7 ^ 7 ^cJ 7 yd^dd^^/'^^ Stable Argon Compond^^i^ 

c/^ly? L^\3l^yc^j:^j\7 y^j^f 



















j^LbIIjLj 


I-^ 

i i 


ji^/"J^^^<(ji>/C<^ ^,j^\{jf Ji!f(jif^/"^(^(j*y^i? 

i— /'j^ {J\j^\^j L^\k 

(j(^ i^>2'(J^ Jy 

Sijf ijtj^iiJJ^ Mif{^ >ijd Jl^S 

-(i^iry? y7 7 jji\y'{ j7[^M 

-- 










j^LbIIjLj 


What does the man actually know about himself? If he, indeed, ever able to perceive himself completely, as 
if laid out in a lighted display case? Does nature not conceal most things from him - even concerning his 
own body - in order to confine him and lock him within a proud, deceptive consciousness, aloof from the 
coils of the bowels, the rapid flow of the blood stream, and the intricate quivering of the fibres! She threw 
away the key. 

Nietzsche, On Truth and Lying in an Extramoral Sense. 








♦♦ 


/ S. 


Global annual deaths from natural disasters, by decade 

Absolute number of global deaths froni natural disasters, per >ear. 

This is given as the annual average pm decade (by decade I 90 ()s to 200 ()s: and then six years from 2010 - 2015 ). 
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—42T" 
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ij* \j\y^^^j^{S/*{j yt?-j </* 

(Ji^^ £— //t^y^ycL^yc^^yc^^^^jt 

^JtJP^ ^:Ly^y^Lji}\yMiL^ 

L ^j\f ^iltj Z £L( ^ Ly [j/^j\f ^ 

iSLJCr'.J^S\ jty ^\/\ji./\5\Aji^L/^ 

J^\Jtp^Aci\CyyY*j3\\^<::^j>c{jtyj^jy\^y^^\£y^^\(\jyj^3\^ 

Ji\J\^y\^{y\tSyji\^{J^\J\^y^j/yt[y\^*^y.^^}^y\<:;:^yy<^-y^ 

c:y^^yiSyy^ 

J/^y'i^A^ydjiJ^\Ji^ y \<:^^JyytJ^X\^\J^!)^yyy^\^Ly^^{J\JC^/y\y‘y ^i\J* ^yty^\\Jiyy:^!^\^^ly^\J^^' 

i^h>\t::^^ii^ yiy <^/" J^\Jinyf lJ^/^(/^i_>'>'ij_^(3t'.i_>'>ijyr^^(X?!L 

<^ij^i^yi^^!,(i^i^ii_ -(,y 4z- 

y_y ^{^tL '>y'y u^syd}^ y j^^yfijy is^~y^'^>} 

jj)}~<^i}y!ijii^tj^ ijtijyiSi'i^iyiSy ^~ij‘j6^’ijf'yd[->iSi930 








^y 

'42^' 


J^-ij:<i^A<Cji 

- — 



















j’nlmlljLg 






SjJ^if^ J/ 
jr^^j^iTy^j^ \jt\S7jJ^\/\^^ 

^ {J 3 J} 4-1 J3\^3J ^ 5 /hj J'Jy^ 3^\ ^ >L? y 

^y^2L}^ 2^y jjIv 

^{Jfj^h 

ij3JM^^^3^{^^J^i7^^^^j33\{jtij\(yi2^J^y ^ij^*y 3 3 ^^ ^y*y 3 J}ii3^^{jt\j^ j/\Jy*»y ^yi^3{^ 

(Jy^^3iSy3jj:^(jfiiJiyl^iSiyiiy(J^^(jyi33^J^l3^ijii3i^y^JMJ^L^Ui^)^iyij3jj:^J3^(jfiy^3ifi/iiiyZ — ^[j \^{J\/y3^3rLjy^y> 
/y3\jiyi^ yx^/y3i^3rLj'y3ix^ / yy — >\a7^j^£^\y j3yjiLy^3rL\j\i^i3yj\43*}j^*y3^yy^^^^jy 
iAij // <::^y — yy /^\3\^J3\^^7 (^^^\^\jG^^\7iLy ^y>^^^^3iS^^y'o'y^^^y^7j"y3^jyi^yj3\^^ 

^i!yiJy^/j^\j[f'^y{^^J^{j^y\ijh3yj^^ij'{^\7{y<^^y^\^^c^33y/<£^j^::y^j\3\i^jy ^yl:^3y7i3 ijy^i 

y ({J 7^^yjlyy^iJ* y <r ^d. y 33y\{y y {^^\3\A{^{j3y33^{yi:^3^J<::L^\({J^\X*J3\ 

3(^J3^3^iS/i^^U'^^y y^4::::^^:>/*iJ^J^i^f^hiJ^^7jy(j3y33?ij^^ ^ 3 ^ 33 ^^^ 

^ji^^jC ''my3jiC)y cm^jm\j^3ymy\m^j\^\j:3f^/33j!^y 

iSy3/\j3^jlric[^i3i6X[^i(J3;yj(C^33({jy Jj^U^liJ^ iJ* 

y\\3m\^y ij^\:{St/yy£\^yj7^\^^c^yjyy/\m^yi}^^\^^^^zs^\^\X3j\3^yj[yyLy3ys\Su^y-^^^^^m 

\Xl3y\3\jt6\f^^^U^^7ii^y::^^c:^^y<[^y^/)^[:)\j33lLy UA^^Sy ^\jy* myt2^ytlL 

^lL\j3rLyy/y y3y^i^ji ^ 


■ 2 ( 2 ^" 
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I ------1 

J^-^U^. J^* 













^^JuJyjif^JL^ii^i/1<^ (j^jr^c/ cTi^J'TcJjj 

i^b^y^*(^J^>tUj^t/^>>^(J^ /^^{Sj 3/^J'/^L^\3l -/iy"(J>*J(j(^0^ U^^-LS 


J 2l(/>*;(i^y (j;^>tTo^(^^iif iJi jc/^>i^u 
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,--.".r/"' 

yfiJ^3}{^{ji\\S^\J\Jc/j^Mj^^ [j^J^ ijy^‘‘^ij^3}ii}^i^jj-^^hjt\^^^y:f 
^ij^iJd/{ji^ui2Lj’j3ij:^y3JiyjS^^^d' d^tj^ ^ ^ ^j\^ if* [S^/\^ 

^)- 


(3^ -d{(~ d* ^i**J>ij*i^ *jL 



<\jii£^{Sd/^y<-^ 

^d j\Jd ^\}d ddd* 

d^dd* djd^^^ di 

/ddf dd^d\!£^d*^d/d^-(fd^dij d/*^dj^d^*LJy^j\yi 
ddddd'^jdd\J^-*^dd 

1 — dddiS^dJ^i^Jdjd^^i^j^iijy/{S^^‘^V£^^*‘dd ^ iSi:^-dh2—d 
— dj d}d"d{i^^d\32dj3jj\d6^^^dri\M^di5^-ddd"ij£*4 

^jf^dJ f^\^^d-/dd^jd^-dJ^ddd/J f\\}^^d/dJ^^^A:^^^d\}d£^.\ijddd£:>d^/dJ^^^ j-dzjd 
hjj^^jy//^\j\)d^idd^jdd^d^-6^d^^dd* ^dd^ ddds^/^ dd^j^ \/jiL^d ^(J^1924 Jy:(:::^j\^ ij* if" 

<^[:)dd^-d£dd\^^d^2^dijjld^dd* J3\d\^jdd\(dd\{Sj^2lX^y^dydd^2^d^ jM 

dj 2^\^ y^dj<:::^y ^-d^d ^d^d dy^^^d^^d*£^6^d4^^^dd 

-Ut^^ij^iwLJy j^C ^/Ju 

j^jj^yj:^\}\^L^d^y\^{j'\yjdd d^\d*ddd^di^dd* d^dd-u^ ud d^dddu^^^id^^j^ud i^i^ud 

^d ^ (5 d dfjyjCkd i^i'i^*f^(jd d^/^-u!i ^dijjj^ j:^jd d djt 

d^^^dd ^^^ydd ^iJjiJi^d^^^-d^'L/ d id ddl^%yi^j^^ d^^ddjdij^yX^hi i/Lijdd ^ 

J% d^^^£\^dJ5\:/y dddyf^dy^ dd ^jyd* 

^ d<yd^ ddiS jt ijij3i^\:i^dd\y^id^‘^^dl7d^/^yl^^idi 

2^id dSd^C^ j£iJj^2^\^l*i^jj:^{f ^ijid(^^d^ddjt 
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I--^ 

i —/iZl(ji^^i>*ir^^j i 















^^{/ij^l^LiS/iS Ic^ 


i}ifA6AjAu‘^l^AAu^'A‘iAiA'^U‘^~^iS‘j‘^\A6^-ii'^'i^A!jjc-U‘^'^^i'^AA^Ay!^AAo.9999999A^^-^^^^^^^^^^d-^>':^j>^ 
A^j)ij^hMAj\fj^i^-tX\//y!jhi-AfA^LALjAiAyikiiJi/A4 j AiiAAcLAiA-^^Af^i/f~'^■‘»A 

/--^iAi^^^A:f~AyijA'i}\^ll-\fJ^/j'i^^,AA^!'jlJ‘!-h^n^/'ilifMAJ\^jLl<=^U'i/t-niJf^U'il^lMAu'iJ^MAdf‘L3 

lii^^ii^C^'ifiUS ^/"A <^A^^[fi’->ij'[,^y:^ Ai'^./s^jtijjA-^t'yiAjj/i'/ij'iijt 

-- 
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‘USjf^j'lif- J:.j 

J^J 

Ujl^lJU-l/ \j^f 'Jj> ^ Si, ^ (J^ 1990 £- <:s7^ i-T-^c/l 

mediocrity principle^)-!/6vl^ 

j7t)i.^C7!iJ't,^j^ij‘'\i’i{^ yiiJJjJ'.S /j:^k'^_(^<Z )\^.^\/'ij'J'/ ^\J'^ 

>-^~^^ii^iS‘~4^/^iSu^ yJjU 

^ 


(/1 


l(jji:JiJ>l(J^i:::^ly[ly:{jt{^^jj^Jfy:{jt c/^ 

j3\J^^^{jif f^SS ^ iS 

--:--- 
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I-------....---^ 

I i. ^ C * i. ** * '•^ ** 

I ^L^ytiJ({^iJj^J^{}\jf($^{^Ji{}lfi^Jj:?\^^c^3L^^J^U^2^yu^^i^^ 

■ -^c/ {jt^\j^\{^\^L^J^i^A^i^ jj^^J ijyt^^ 

! (J^ .1 /ja^^wLi/y(jUL^^jjl^VjlyLZ./ 

i -4^^jZl(j^j^o^i(jyu*L7-^—/^Jj^y^/j>^i^i^if(y^ (j^ jj^^>^ZlJiy 

j Jl/' ^'^(5*)'^^^a(''‘ cj^^j\y (J^jJi^ij*^ 

j -^^ti.Lrcr^-u^L/LrwL^L;i^(j^J>oU<^y-o^u^i^^ 

I- 


J 
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The Power of Meaning: Crafting a life that Matters.^ 






6^S^^-iyy)y i}y" ^jy\ytyf 



yf i999y^i 

yyij^jfy*i^^ii^yj^hJ^yy z ^y^^yz^^^jt)jyyy\^yy^y 
^^z^yj\y/^\^^^ji^*^yy^}S^y3}yyzLyy^Ji^Ly^ 

j^Jujfiyy^i^yydjjyyy^j^jyjjfiy^yjryy^jCi^^^^ 

jj^ z djc:^y 7 . j^\^\^y y^yijs y\j^ y ^ 

^zy^^iS^disXifid* yyly dd*^^z^-^y 

y^y^dlXi^^ii^d^iyi^j^yti^yyy^j^y Azjd,^d-^y^^yy'^z^d^d‘‘'^^^^^yd <i7\^yd: 

y*y^ yy yy z/ '^yd dj^jSy^yyy^'^ 

dySy^ ^>^^yy^ud ^ x:,d*^d*^^ ^/ydxd^^^y-o-^y^yjz-^y^y'^ 

i^c^^jydidiyz^^ ^ yy*y^y Sf*z^oz^Md^ ddA^^^(fy dAz^d yy ydx^^^ yy^yd^y 

^Z^yf^ihdyji^^d*-^y’d-fZ^^^d yuzf 

Z^y^yy^uddd^yA^^^z*y 7 . jAd^x^-^'^zy^^^z*y^yy-zy^(^yy^ud 

iy:d^^j^A^^.y^y^»yyyd y^yyy'yuzddd ^yy^Jy yy ^^z-ud yjjdd^d'^zd'^ 

ydzyzd'yd^y^^^^^\\i^ ^zd\^y-yy^zyyzzy^^^^^y^y^dy^y^^^^y^:iy^.d^^zyz^yy^ydrAy^^yyd 

z 

*^^\6z^dx^d^*dz^^zy^^‘^yy^7Xty^-z^^A^^^^^^d*A-^y^Zf^^^^z»':i^^yydyd.^ yyZyz^-^zy^y^yy^z^d^yd^ 

— h^^iZ^Ayiiid 
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l_._---^ 


^^l:iU%jffl>jUij'/cJ^Xu^^^^ji^J^iJ2020jf/iJ^/u^^^S^ie^if^J^2020j:^ 

l/k^ 

-4^ Jy (J^ U 

^<J:2y\ji^^t/^{j^{jt{ji^J^{jjl3j^^t/dld'^[[i^f^* 

^ij£. ^y ^(i>/:jt?>(/( jLX'^ j y^>^ ^ 




iJ^j^^d' yU^^dy^ y^S[[L^ ijtljjij'ii^!)^ L^j^J* ^ijtJ?^ 






•<»:l^>- 
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i{Jl\^yiijf (jf^ (JjJ^liJt^iji^ y^^^'^\^\^{Sj\}\3JijJl^^ijf i}if{^j:^lj^SJ^jy^{J^J'^j? 

^^C\ — jtjt^yj3\.::J^{j!^J^ 

j\/i33\y" ^ J\p3{jtij^ 

jy’ <^\S"\J 6 J^'^\^\yj\3\3 jL^[jy^iSJ33j>i3\jy33lj^ k^^03 iU 
^hjSj3i^ijiJ^Ji^/'33iJy^3J^cjt^)^l\>J^ 
iiytiSj^ij^iSyf^ 3jy }y{jt{j'\J{y\^t)3\)p 

^ ^ ^ (j^ ijj^X 4 /X c// ^ 

yLylo/i^iJ^ jtijjy^S^33^ 

J3icJ\)p^^^{M^i}{y^ijiX3i::^3\^i^ij^{yd3iX jtij^ J’ 

.A 

^ ^iiM yy{J^3J3d3i^O[iy 

{jt{J\^{j^yt ^yi^J^i}yc33X U^ijUi^ ij^iy iji [/3/ jj\J^ 

(j^ (/^ 33^^ 

y" ^^^3^.3^ 3J>(.{f* \Jl ij^y J3\\Jlj\j3iAjJ3\Jx £^9^3^ 

/y [c)\ (jU^ Zl(J>0’ 

^f'‘ ^^ !y^j//(J>CJJy^ 

^j3j^rif* 0[3^ij^^ j3\^j^ 

^^\J^J:y:-o ^\^jy\Sd^ 6 y^^^x 

-(KDs^- 
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^j\7J3\{j^iy:{:/j/\j ^t^7 
i^J ^*/ -1/ ii<-J Ij^jy" ^^ ^17 Zl (J1 

-C; 

^{J\j^7\L^\j\jd^dij^ 

l^U^L^i^(Jj^ifjUUdCiJ^^y^y:i:^fljX^ljh^y^^X7^jJojlJ^,i!^Xhj^-^ y^l*l/lJli^^(jyir 

(J^ ^dl^XJJ^\\jt^ h\}^\J' 

\3\}^\(^\:^^iJ\iX^^3{J\J7^yiJ^ '(y\7\^i^G}3j7 C^J3/7^^d^jt^jy^[^{^W33j7\^^* 

!l3\Sx^j3\^^\^**jy^ [j^* 7,^ 

-c/' ^iP[^6^zd^-u^ 

.. . . ^3J>c3Jxi/ 

intensity of radiation emitted as a function of wavelength and « * , 


The Planck Radiation Law 

j 27rhc^ 

^ A.^(e'^'^-\) 


■2f3r' 
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,------1 


4^(J^ ^ijJ^ yi^ ji/L(^y^ij^ii^(/o^i 


^2L y^cT^(/ ^y^i/* 


-Jjk 6^ /d^^^d^Jii/^f^V'i/^(jz^/df^i^i/iy(jz^/ 




d'y^ydjy^^Ji\yi:d^y^^ (J>i^j^jtf^i^c/yj^<^-^i^2015(j^(y^ 

201 9ijj^ J't^kr^^(^^*i^L/^^(^-MU692014Uj(Jf y Ju jy 

{/y^^if dd(r ^6^dyd^L^cd*^dj.Lik^.^d^^y^^^ 

^d^ fS d/cdy^'d*^6(f" 

J* /jj» dddy^ d^dd^ ^id^d* ':^dy 

ddy^y^^yi^-df^^y-^'^d^yyd^^^^dy dyd^^^* 

CijZ — y^id^dd^^d^ 
^y^.^^/33jyidddh3i^y^ jZi^/df ^i/^jyy^^dy 

-d 

d^y^y^^y’dfytd y yy3\^[jd*d^ y^f^>j^Lifj^i*i^ i::L^dy^ \j3\d\^yd^j\j\^yj6J33y{^^[/y i 

ytj ^3\dy y{^yi/y\y yt^d^^^didiyd ^i}^^d^\jd*d^ j^^y^^^^dicLddy y\j^ ^ 3d>d/^ 

^ys^yd^yy^ yyd^yyd^yy^ yyy\^y ydyyd^* ^ y^dy* y** 













j^LbIIjLj 


I-------^ 

! Ji^\jL y^\J^^[j^^J'J^ 

i ^ l/* tiJ^i^e/i^ OK:d y^J y-1J^S ^Jl> ^^dU-^*dd^dUd 

j (JI^^33^^3irci^^3((j2^(Jl3dd^ l3iyi^{yL4^i^3Cd^Sdi^-^^2y(J^-^^^J^d^3ijyddd^-^^26l(J^J^yd3y^y^jyjJd^ 

J ^4^c/*(d'J^^ij3d4i::Li^4^(d'd3^d^d^Xj^d6^-f^^i/^-^-fdddc^^L^-^6yddL^iid^^yij'fj3fiy3j^{jf^iJdij3^,j^ij3 y^ 

■ d^jd J3\{j^^c:^j/^^d^3Jd !^\S^\{S^^':'dO d^ij3d^* J3^\j\S^\{S33f L^ijh 

\ ■ -d2!^4dX:d 

\ d^^^^^d^ d.di}^^d^j)iJd033li}dl*{J*dJ-^^'^^y*d^^-Lid^ lXyci:iid^^y^^^yid^-^^^-^^d3yd^iij3yi03y»dd^d^-^dd 

i dl{i3yidijd yi/b^/Zl(jj^ u^(j>oj^jtf( 3 ^-i^l/^^ii^^(j^ 2014 i-^wj^(J;^ 

\ \^363d'd^{^j3i{yy3^J^iiS^3i}iyd'id'li^j\rcdd2^^^^^d'^^[^^^ l/24^lij(/^U(J(>C:((J^ 

j It’s terra incognita. It is pure exploration. We’ll just see what it’s all about — if it’s got rings, if it’s got a 
j swarm of satellites 

I ^ 

\ 

j d[cdSdd3^33dijly^^\^d^i}i3^3lii}3€^i^^3i3dd\^^'^[l^i£y*^'-^^d 

j -(jl/J^ 

j ij^yd^^^d^dd-^^dJdd^-^diddd^dJ^i^^j^j'i^d^J^yf(SC3id3idd:>^JiJ'd^ddJ^ddd^*Jd>^^^y 

■ 33iLl^*dA^^^dJd33^i^3^dd^::y'y*3^ij^^dy^J^'^^yddi^^i/[dd(jd^dl?d^iJ^d-d[/3 y^t>\3y^<^ 

I---- 


J 
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6yC - J' 6j^ jt/ZurO^ (/I/ c/^ 

)[\fJ^ Mj^£-.\j:^Si£:^jij\^ijs}^iJi 

Perspective... A!, Ji/ 

yA^\y^^\jyij^^ 

Aj^AA^/A{Sx:6yttA 

\jt^\J ij7\/<^j\^^jy^A AiS3\3{J\j3\^\j!)AiA i^J^(jU^ ijt^\A\j33 

^A^3j^/o33ji3A^^^AA^Sd^-^iS^^^^,cA^iJ-^^^Lf'^cA^/A^ ^yAi^i^iA^iyA AA^^A^AA^^/AAAy:^ 

iA /A-S^-^AA3 j/ jA’i^iJ'ij3iA^Ay<A^A{J^^^^^SC^ 4^Aj:^li:::^oA3^Ai32:^JiJ'liJ'il^jt7(^A A^^A^\fyc^i7^^^A 

^UlL^/uAid^:^-A A^^^^^[^^^^^y^A^^^Ai3LJ^yri^Ai3/AA^i4^j^AAiy^i/J^jlrcj3iij2^/fi4i^U3^i3^jl^i^^^Ai3 

AA^Ay^A^^iA^^^^^[SA'^A^^^A-AJ^6AAAyiAAA\/i^^{S^A\c::^^3{j\^{j^2 ^Acl ^2l 

-(KDe^- 

A*jr-^LJ^ 

0^A^^A}^A^ cL^^AA^Ac73LjAccrjy;4*c:^c^A^\A'^y 

A AAj A lA c:^J3A ^A^c:^c^*^‘{J^c^^j^AAA A{ji^ 7\J^\^^A{J\i^\C7\^i^J AA\ 
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tr^ I wL/(i^^ ^0^ (/ ^ t^y 

21^0^0^ 1(^(3^ J^iJ\\£'\^^^,j:^\^^^{J* [j^J^^^/J^j\^\^l — ^ 
/\j\[jt^\/ iJt<i;:_(jyir ij* j:^J3y^S^^^^S 

(Jij* ijtjy*i{J\j^iJ^^J^y'j^^l — ^3y*l*^^.'^J^iJ^J* oiy/"i^'^Jit^^lJpy iX^ Ji Jiti^iSl^^y^y^ljpi^ 

yij* i^/33({33J^ ^\j\^\ 

j3ii^^^3iS^y Sd^^^Sd^-U*^ d^ J'd^ y^3{^ 

^i^OiiyicL^^ J’ y^y\^^d\/^J^d^^/j^-dd 

- (S<^ -- 

oji^ i 

♦♦ ♦ ♦ 

[f’)i-i>^/ ^ij)i<^ijy^)jiS ji\S)yi}[y mjI-^^^i^-^ tj'^d^y' Ui^i"/" z^'ij{^{ji\.\ijt^y‘yie‘j))£:^ij)^)j\^jf 

-- 
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LA6[-^SiS^-^}^’^^y^Si^^-^^d^*LAi903(Jy:di ^^y^Sd^d^LAiT25^\XycC^ 

i}/jt^ — i\>{j^^^^\/[^jM l}^/cJ^* — id'ij^ cL^ 

J'\}*c:^^3\J I i^y'^44^^ ^ Jl^^-lTyf^ i/f jlJ^ 1 ^f \^y^ yi 

Jt^{^i)j\^i}yi^y3i)>yi)3j^^^3{J'ijt^j^^yij[yi/iyy^i^{^y^/^dtji)^ 

^ y^yif^^y'-Ul y y (jy u^*< f /(^ (jt ^f <^j^j\^ yli 

o^ur ^ t‘^ (y^if 

yy^^^y^oji^yiyyji^^if ^^li^j^iv uty^yyj^y(f(f[^jtt}^j^jy/'0jti9i Gyu^i^yi^^j^ sj^ y^ 

iSy^ij^iy ^ y yo' 6^ yi j^j{ycy7{y<^j^\j'\yy^'i)x^x:L^iyyy^uyy^^^-^^ d'^yf 

yj^cy ^u^y^ySy ^yf^d^y 

jd^jiy^yf^^hjy y yA^\y ^y{^j^ \yy\^<^^yf\y\^y^ ^dA7\{^* ^ 7y ^y^y\iy^^y'd^^y**^'d^^ijyy*-4y^*^^^yyyt^y^y^^^ 
/ \ydyf^^^<'^^^^^yyy cLddJiy ^J\a(yy/ \y\^d^j\ij\jy^^ijd'(**jiyA^y<^yx^yy c:^^^d^-yfy^^'^^^y 

y ^♦♦♦^ ♦ it ^ it ^ it I it ^ ^ it 

iyyyyycydf^yZ — j^iyydAjyyy^y^^yy^^y^y 
-UiVii/j(/i/ yii7jjyd^^^y/^jy^i^/iy{^iyi^y^Siyyiyi998)^^^yr^y/^j^^3S/ 

{jdyy y{sy7yjyj^^{sy7yA^yy'29\2^y{sy{S/'^^7i^ it^ S^^^yid^d^ycdjd^(y*ti^dj\^iiy^d^iuyd^^y^^^y 
y^o^y^iy ziy^jj^yy y y2oi8y^yi^d^iytjy yyii^jdy^ y^J^^y^*i^^yyi^^^yyy^y^x^dy^^yyjiy>y 

y^ y\^dy:yyy\^<^ cLX:}y\^/i>^7d\y6Syf^^^6y*^7y\yy^iSd7 

-- 
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,----------1 

J3\{jj 377 jj^^ij'\yy^ \^yi A^\ijty^ Sc^ ^ 

J3\\^{jt\^^^3iS^i^iJ^[^i3yikJ^^i(U*^y 'J /^j 77ifjJiAi^i^y^iyi^iJijl^y 

iS^ U*^ S S^^7k^(yi^J^ 1^7331 J^iJ^iy 3^(Jl3^y^^jl^^lk^(J^-^7^L^33Uj3liy7(jy J>303UiA(jiyl 

J3\\^7^\y!^37\yt^j\^tLJ’y\j\^\^7^ 3J{^* ^d^^yai^^Su'^S 

i^\j^\^/^jd\j'\y7t^ \3X\d<:::^^^j3\^^j^jd^y^Syj{jy^ ^3y\jtj{Sj^i‘ j^j yi{j^jj>^ C/i^y^iy 

^y^\JL3^3r(.^jyJzy3L^{}3j^yj3\<^\^c^3^/^7d^^-0 ^Z' 

^y^df^-di*^id/ A^ 7Z^7[y^dZ-*^S 

9jd^ ^^i^jdf)j\3\{J^-S7^3^} dZdA\yA^j^^\Aj^^d^^>^ d^jA (^Ji^/Ai^^d3ljd^ 

^A* yj3\y:^\jZ^ A^jdijy/ 

J>^y^d^ Ai^y^A^\ 
-A^Zy^iJ\ 

^<L 








-^j7^(K£.y~jtyi:i^c^yyy'd'f~ (/(/"i/i-l^^U^ >u c 
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jt^j^i^yi^^jJi3^J^{^\jtj7\J^S3/3\/3\ 

c/:J^y (Jlf^^yrl ^ ^ (J^ JL^ Jii^ 

A iA j^[y j3\A^ a ^a* fAA*Q A^i^^jA^T^yttjA a 

A‘^A^--^-^^y^^^^uAji)3AA^A--^"^AAA^A^->i-Ali)Jij'^2A3j:^3Ai^AA3AAijAAAi^ ^{j'iAA^AAt^ Ac >4—(X^U-(J^ 

-AudA^cc/A^^AA^ A^^AifA^^A^^A^A^^AA^yt^ 

f^^^J/2C^c^^j\^A[dAAj^^Aj/jAA!>^.\^33cy3A^^^Ac^yt:AycA^{}A\J/^.\i A/A\AtA^}cA 
-^^AA^AAAAA^AjyrA3A^^AA^-AA^AA/^[iAt^^‘^^iAAu^.AA*A^^^^^^^A^AiSf'SM^d iiy^A^ 
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Religious Differences on the Question of Evolution (United States, 2007) 
Percenlao* who ogrov Ihnl wolirtion is Ihs b«si oipisnslion (or Ihs origwi of human lila 
on aarth 

Source: Pew Foruml’*' 
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ij^ j^j3\)AJ^J iS 6^3^ ^3\Aj^{jA y^K'^^yrUc/' (fj7\\yi7^jf^3Aifji^\^lL^^i^J(\:7(j3\t^*t^iJ^}^-^,AiJ'AQliA^^^^^^ 

{J^\f\{ji\3{jt{y\^[j^^\^^\j3\i^J^^J33J3\\j3j^^i^{J^\^y:A A J33i3ij(f^{J^lJI 

::^\^/^\y:^^^^£^ijyc^j{f >^^A^^J3\{/}J^i^LiJ\^{^^^^J^7j£\^^jt\^3j\j3\^JycijlJ\U^S\37^^iJ\7j3LA^/33J3\ 

-- 











j^LbIIjLj 


r 


OIWI^Al oe MrATH MOirCL'IfS 



Onjffxil hrvjih 4 lfinJni /f Ui.fitAi 

• VUIMD • 1 C 




t)j\.c\i^//jy^{j\j^ jj^\j'\j^{j\j3\Ajjy[^^Lj^ Aj}^ L^A AA^ /cTi— ^*L^j y^ A Aj y^ A AA^^/y 

XqA^A^'^ Aj\^AAAA\^A* A"A AXytlj/A}^//A^MA^::^\yAtj^/ 
X^^^A^yAii\\S7\A\//AAijAAA^*^}AjX^4Xt>/A}A^ic/y^j^yi^A 


A^j\7j\/AjA^/^\^jA^JX-(^ yftA4rtA^*^A^'^yAJ\^Li\\S7y\ 
-’AA\J‘‘A^x-^A ^AyhAji^^A^uA^A j^ijA AA^^::A^{j3J63^j3^^<‘j^xX^^^xA[ 


A z^^A^j\3^^y\^i^Ai}^ L^\3i}\/3\{A* l / 33 A a ijt a\^3^c\ 3^A Af^i^ a of ij7iA^x-A ^ — A>^^^yA 

ijA^(j^2!^ Ah3i AMoji3^3AAf^ AJ^^ij" fiA ^AifAyAyyiAxj3hAiyiAfAf ^^—^ 0.00000000000000000001 

i^iVA^AijyiAAAAyAAA/A^3j{jt^33AfjAizlofij7fA>^x-^(^^^A 

A^iAAAS^iiAAiJfJ\^33<::;^Afj3fl)l33(^33(^^3^ij'^i^fX\^ZlA3y:J3fA^yAA)-4A^AAAy^Afj3f 

i^A-uzAxy 43 X{jtA^AfX'’^x {jf^^AfS‘‘AAAy^ aA 3 A AA 

j3\j^\i^^o\A^x^^^^^AA 3/A ^y7^fiAAiA^AA^y^^A^^^A^A!Z^AA\,^f^^AAjZx^/ 

-A^d'A Ay{jAiA^A^^AAuyyAA>^^A^^^-uzAA^^AA^A}AAA^Oy^/iAuA\yjf/iijiA^^ 

j*\j^^ijAA A A Ajx '^Af 

^{7 yf^ty ^^ASiJ/A j3\AA-^(^^AA**AA^A^^aA ^AAy^^4\,^^AAijf^jA‘jf^AA^^fS^‘A AA^Xf^AjX'y^^^ 
£yxA*A Ay^A^yA^Lj^A — A^A{jA^3\y^ij3jx^ ^\tJ3fjA \j\j y ^^Ai^AAJ^/jf3AAA 

^[7 Ax^i j 33 AiJ^Liy xAA 6f4jA \^f3AA^*':i-^3^^d^y^^^67fA-^* 


^> 



















j’nlmlljLg 


----1 

j^ {jt{ji\ jidLij\^/^ d} {jtij\ I 

iS(kid'd ! 

i^* ^^/^X^y^U^i^jt{Ji^j1^/^jy:\l^£^J3iJ^L^y'C^ y^l*yCU^lJ^ i 

jI s:>^\S* ^\J^j^ddy^jy^j\^ I 

\J^dd 'J 

L^y}f\J\/^\j^\^yt{J^ sl<:;::^^3{^iiW^^^^yt^yt^c^*{J'\S^J^ij^\ 

X^d^}^\^cLJljJ^ \J \^Jlf i 

-w^iriy^ (j^(J^ Sd^-^Xdd'^X^y'di^y^i)' 

d'iX^d^^dd'iXi^^d^^{^XkZ^ljj/d'i^j^2i^^j:^i3d^iSd'^'^*^/Xd'dd'd3id'^,d^XdXiddy^y^ti^iifj^ I 

I 



X X\Jj^d' /ly^Lw^Uy^ 'dy'Xkd^\^X^\J\(^j\4dif\yy^\/y^J^//S&h^di^^^^yii^V 

%y^ -Qdd-S^ 

d)^ijGXdl3i^3^3£^ 

"2(7[3- 











I------------- 

^LSJjlptljjtu^ /ilyfj 

^l^jli^r^k::^hf'i/(J^ 

w^Jl/ly^y^ 

iJ^UJu^^ ij^^hjl^^f^/ 

'^^(jf-d^^^iJdiiy^jiji^i^iJ' ijy^^i^iiJi^i^J^c^^J^^J 

-(J^ ijdd 


^> 
















j’nlmlljLg 



y:t 

^ ^ ^ ^ (/I J/< L/^ /U? ^ y^* 

1^ i}/{Jj\}^jy^ 

/3 ^/(/i— f\J^ ^^\^\j\i^{^^*:i{S^\^<^y4\jr^ /^\j\^\^ 

/C^o^< J^^Ji/o^Ojji(j'Z^if {/. 

td£/i^/33{S^^3^c[){J^*'^y\j3\iJ^/{J^J3^ jtd — \^{:)^ {J^* ^J3y^/^\^{J^\j3\^/{Jf {J3r^^i)^^^U'^ 

^Ci3^y ^{J\7^\J^^^^J^j3\^^{J‘‘i:::^^\ii//iJ3\^J^{J^\}3\J?* 

{jtj7[i^^\{J* \ 

^J’i}/:2^J^3 j/ jd{J\jt{j^ ^337.3^j3\^\J^33ljc:^'^3^{jj\a^d^':i^U'^ 

^^^j3y^yd^j2^y\J^^c^£:::^3j,yji\7j3\LAfi’t/iL.\/iJ^<l — />jf k::^iJl>£^C/^ j<^yf 4^bv^ Zl 

iLJ!/^^%<^tytij' 3 / 3 / dfy ^^i/'y'^^(if^diyjd)^y^f^3i^d^'^^(y 

^J^3i}/J^ij3j^3iy^3i::^jyjf^3i^i^djiifiSj\i^iy^3iSjyjf^3iy^l — /'3j/J^ dljh^J^ 


^yJ3\L^/J^'\{j3/^{J\d^-^ d3J3Cc:^C^*J3J/c^<^y^^ 









j’nlmlljLg 


J'-^/ y^iX//-'^' 

y'^\^j?i\jiyy<[ji\j!^ y jj^ \jt^ijs\{j^\yy 

ly (j^-(jy 0/6^jt j^i J*^\:^ y ySj\ 







jyi>^i^^C^J(Jy|^k::^ylv^^y^c/y [^k::^l^iyj^l7(^ y^yj^y{^J^y^i'i^c^y^^iJ^i^lJ/f^^iJ^iSy^ j\7 

{j^y^^^j\7^j^xu:iL^/cy7^ijj[}jc^yy/^^i}^yy^\yy?\^^j\7^j^Li^j\^\jyiiyy-y^>^o^ijy^6y^ 

^J3 

\j\^yy y\jyiiy\!)j^\\Xjijt7yj'y 

^ycrc\:y^\/jy3\<:^yyji,sy^('^ y 

y ji\yc\y —/i>c^ ifiSy 

y /'^j\^ J3\j^ y /y ^jy^iyj^j’^yy J^^\yc:^yy\^ 

_ y iX (Jy.y IL^ y (^y* 


Laser Cooling 


Stattolwy Atom; 


-<x/\A®^/Ny\/v 


Movii>g Atom: 


*^en' • Tit»i'» 


y-t. 


<4\/\/' 

















j’nlmlljLg 


Sisyphus cooling 



•‘HIM'111' 


Nobfllpnce1997 (Chu. Cohen Tanr»auc|i. Philipe) 


ijO" iix 

IJ v4^ j(i^l^ J ij/ 


(J^i^CT^ ^/Sif jtiy 

y^f\S^y^ (Jij(/^ !^}i^JiSj^7^ij'\^ <^^(3liy(Jo^< 

<:::^^3\J'\^iJ^ f**}iiiJ^\J\iy\J^<^Jl2>y{Jlc^\^[:)•|}\J\(^\7,J^^/\J!l^^}\J\^tJ^J)'f\}J^ 

A yy' ^S^A7>:^AjlOly^ 

^9^(y^i/i*if J— [S^ Au^Ay^-!!yA^A/A lA 

AA/^A lA Aif'^iX-iAiJiyAA iA-^J^y^f^J^^^A^Si/^d^-^^^A^jU’tz^jL^/i^fA^^JAAA'^AAA/^A lAAip^jA 

^dAA-^^y-(^iyyyAy:j^A 

Ao ^ ^y AjQ A ^ A<^y iJ^iyy^^d^ ^^AA ^ ^ ^Aj ly o^ij ^ i^hA ^y^ 2 ^% » a j /j 1 A' 2 A 

j ^\^cjyy A}/^^ AAAu' a A A^ Aj A\y ^ AA^f A^ AA^ Ac^. jt i^di/IL A 

^Li A Ay ^ 1997 /jy^i^Aji^i/i/^^^AA^A^ 

l^/^j»[J2*<lj^A*A A<^aAAa a a^\j^^j/\7^ a*) A ^^A-ijAd'^^^^AAA A ^AAA^^id^y^d 

^^d^j/}j.AA ^/ yA^yf Aj^\A^A A* yd Jd 


L^ 

Ij 






A<:AA\\j2\jLjA^ydy^A^/\\jA\:^\j7.^jAA^A^^AA^^Ac:^AA o' d(ji2^^i7tifAjAifjj^^fjiki}i^A f^d-^yyA" 
A^^^L/Al986jAl21^Ay:j'LAyifij^hhAAAA^^‘Ar^A ^iJ^ddAA-A Ay:^ASAlUi/lAAd^^^^A^7^Ad-^^^yAJ^h 

^y:i(A^ — AJAd5^\jiyttj!> A^A*^^^d^A/*t^diAAAAAAy\jj^^^^^y^^y^^dtA 

A^AAA^^d7Xy^\yA7,^AAA^ijtjhj{j'\^AA, A^^y'ijAA^^y^A^y ( 3 >^ l / AAAA-d^ 

-- 
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^ JwT ^ ^ 


{jd^Ljd^\X^^\j^Lj^^d\{f^dudd^u^^(f^d^dud^ ^j[} j{^sd^ }cdd\^ 

L^dldd^ij'.j^Jf^d^^dU^ }^ diji^d^-^^/diSd^ddj^i[}*^d* jfdi^^ytT^/ ddM 

df^d d''^iXjdU^^*d\3J3}d'!f Sydd^d^i}^Sd^-^^d£^dd Jk^ofc^ di^td 

ddjj^J^U^hl^dddd^-^^ yid')^d'^1746 d^^^iJ-^dj^iiJ^ ojj^ 

^{jf jd /d^d^ dddd^dl./d*^^^/<:^-6d' 


d^ ^d'^ dd^dddZudMddytJ^dd^di^yd^ /^dd^dd^dd'^-(fd*d'/^!^df^^d^^d*^d^ d -j!^^* 
d\d-\^d^^d^ d^y^d ^^d^ d^^d\d^d*d^[^ d*d^ y^d^d^iy^d7\dd^yd^i^ 

dddj^id Ad^'c^^\.^d'iJc:^^/:\/d^d'dd*^^d^dVd^d^-^ djdyd^Ui-^'^i^'^i^d^yddtd^/d^ yd^d^hjd^J\j 
\jj^2^j^bd k::^j\7 d^d^^ ‘^d d jT/-d y di^tidld^d*d^^iijd6^^dyd T^d^idd^ d^d 

d\yc<:::^y^3\Sd*y^^t(^^^j3\{^ jd d3d\d/{^J^d jd^[p%2l(f^^*^d'dd J3\^d/»^y^\^ 


dSd^dddy^\^Sjd-d^dddJdd-dddd^^^^^(^d-dd d^dil d ^d^^-udddif-dd Jl?iJ/^uri?^l^^^^4f^ijji/!l^i^j 
^dd d^^ldjd3^,^/^d^ddd ^^'^yiaX^d^d^d^dd dd'^d*^^-^^d'^nj\^\/3\d}^dV^Ud-^d^d^^d^-^-^^\}fd^ 
^\j dd^dd^ ^dj^d^-d ui^dlfd^^^dd d ^^4Ud^^dd^6^^dy:d^-difif'^dd 

ddd^d^^ddj^\jd6/^^^^^fCd^d dddd^d^.jd d/ydddi2^dj\7d//d^7i/ 

d^^^dh^^iddi^-^>^d^^^ryd^dd^^d^ dijydi}^y^jijd*dJfdd^^d*^^^^d*^-dd^ 

^7^\7>7^d\d[di{^d^ddf^^^^r^^d^d d!<^ddd" ddd^dd^d{^^/ijd^-dd ^^yd^ddd d dk^^ddd^ d^ 

-d d^d^d^^d7^i7^i4::^d*^d^d ^dd^'^^^ddi^^dy^-^d'^-^ify^ 

di^^Jd ifi^dddi 

JIvC^JlT ^Sd^ 






d^^yjd iddd 


■<Kg»>- 











j^LbIIjLj 


I-^ 

I I 

^^j^jf:^c^j\^ijtJ^iJl / i 

^\J^ c:^{J^'‘3(:^j\a J 

^/^{J\j"(^{J^J^\{J'l^£^^\^(^^^3\^{J'\J^(^{J^J^\{J'l^iJ^<L^\s^ijt^l^(^i}\c:^\jlf(i3 J^\^{j'li^iy 3J{^\34^ ^/F\ \ 

;l^Fi(^\j3\^<:L CL ^tjii^Jj3\<^ cl^\J^j^\ 3<^\J\(F^ ^{J'iJ^^^^cF^jl^iif ^ij'j\^ I 

^\3\j\c:^)<*\iLjji3<;:^y^i3(i^\j3rL7,J^ll^)<*\iLjj^3ll^^\ji\j\Ji\fc^3'^^{jt{J^^3ii^y^l^**^^ \^\j\{jtc^ 3j'\Sj^^J J 

\37y7J3\jFf ^\/j 



33J{Jj^^{J\ 


Reality is not what it seems: Carlo Rovelli 















j’nlmlljLg 



it (J^ 0^1I Jj i/uTi i; j ^1 

d M^i/A^U^^if ^^c^(ir^^(i^>^>^l^(jjj y^Jli/ 

d^ d^ diy? 46^6^,^ 

(/L(jyjlyl/(^ 

i^jj:^^Jd 32 ^d^^^dj\kd^Vy^d^^^ ^(5 d^\^Jd\fA^KLA, 

[id{Jd c:^d^d^Syd^^d^idif^iiSd 
ijl^Sd^ip^dtl/<ddy^\Sdzd / )\f^wd£d^Af 
dil^/d^ ddd i/^-d^^*4d^4ifd^[^d^-y S d^d^^*dd <dd^ i 
^^.y^d'dd A^^^^dd^d^ d^>^^h^y" ':i-d^^di 3 d^ <:::^^\}>^ 

dc^*^ dd^/^/d^d^dd-^^-^^-^ 

iS 4^1 (jy^ j ^ d^ iSdy (jdi (cd>^ ^d 

^ddjd^ ^i(y^i/j/^Zlc^^o^iy^if(/^^ji^y^jy^^^>c^ dy 

-dy (d'^^d^ddd^j\ji\\^i^/\^d^\^dj\/^^^d^d^ddjd(f^ cl^ d^y^^dd* 

<d^d dS>^d-d^^dddd^^^[f[^d^ ^jA^d^d<>cdd^ 

y^^i^dJcdd^d^^^Sdd^ ^y^yS^^djdd^ y^ddd^^jdy — d^i/d^6^df^d6d"dfd^j^^dJ^d^dd' 

^\dd^d(y^d^<^Ayd^d 3 \^j^\y\d,^^dd^^^^^^A^^did^^^^'^^dd^dy^d^d^^d^t'tddy^dd}diA^^^^^yd^^^/^[^ddddd 
i^^^^dd^idddd fd^dd^dddd^^^[i^id^dd^ d^d^ 

^d^yyddy^d^^^<^d^^*d^^^d\{ddj^^dA{dt/{d[jy[*^^^did' Jl^ y^^^ydd^d 

d^dd^jd^-^did^JdS lyjy^^ddl^dd^/ L\Ax^d^^'<^^^^d^d-d^d^^d^\f^3{f^\^yj\d^^'y^^'ydd^ 

(/ J’ 


:jr': 






















j^LbIIjLj 


I-^ 

i ^i 



^J 7 

d^L^\i::LZy^y"^di-d^ 
d-^^ X ^d^-d^ df^U^d^d /.^^dl^ 
':iif^dd^ jd^^[d^Sd^-d^d* ^Jj 


THATUHEOXYCEM 
ALMOST KILLED 
EVERYTHIHC 


{jjd{jd^ylX»dLd'*-^^d"^^d'y 3jd^d^\j3\£:^tjd(^^'C/d jX^ d^Jidi^W jX d 

)\j\jdj^ i^iy^L(J^ i^^/zd^d^dzjid*zy^dii^^x^ 
j*id^**\<d^<^!^ ^d(**\y\\j\\d\j^^^yj/i\^d:X'^ djy^yd^Ljdi — d[J^ dj^^dd^x 

[!^y^y j\j3^yyL^^ddd^-dd\^^^^ yjyjd 

1 *1/^ d d y (**d/id ddd ^Z^dy/ /ij\j3\ddyty3 /\:y:d* dd ':idX: jZ3dy3 d\:d33dX: j/^3fd\L^ 

^^(^Xyjd Iy^j3\ddl^ydyd\^3d^^!^jy^^}dd3^^ 

3ytj3 /^dd\^dd\j\d^ydX^^^*f' — di^i^d(^j2:^iyd^^^'^^XyUd^'rJ^-dd^i>^ddyl4dddiyJidi>y^id 
d*J3\!i3\!^ dd\jij^\yd\dd{^zx^\^3\X/dx^*^zd /dddd^ ':'Azjdtj3 /^z/Szx(fyctj3 di*3^d*d^^ yd^^^^-d 

^iJlyi^l^c:^ydyi^y!'dSzxy(jd {}/ 

d^j3 f ^kyd'^lyid 1 —^ 0 ^ d 3 }c^ d^dy% Ji^id dx\ 4^1 id^dti d^/dyx ^ d^-dtj^ / ^dd X d ^ ^ Szj A 

j3\3^cd^U3jA^i^d^y^y5Jjyj^dddGyj/2y\^X d^3dd^xdtj3 /\:d\J\x\^i\:Gydjdj\d^ydyzdd^ jdL^jyZ 

XdyddL^iJy^Z ^yd^^X ^^^y^d'^^-^^dd^^ydud^Xdd^^^ 

Lxij^dyt^<:::^iL^yidyA(^0^^3^^\A^ jzifyAA^Xycd SxySSzj^^3dydd<x^^y^xd^ fz ijiAzdi/i^d ddx3idyi 
id ^^J3^ i^yj3X^d^^'>Zjdz/y3JZ{fd^^?y^diJd^dZ^ticd ddi::::^{dd^d^dXX^d^'^^d(^ fzZ^yfiyizdZ^lf 
J^ifd£dy^dii:d^ij^ifii^Xiy(df^cx^3d3^y y^z//ddJixi/ddiAd3Aid^^fzA^dddd 

-dd ddy J^d j3\<Ld ^Add"^y^^<‘A*dif\^d2^dc:^3j. ddd\^j^^^^ij):dxd^^^3 

^^xdLid /i^:ji^>/ yzd:dd^^dxyAy^d ^3y/^j3i 
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,------------ 1 

^/J J^\ui 

/d ^JiLd^ /i — idd^AlAd^^d^^dAf <^^A\cP^d^2^y{^ <^j^ <^d^/A^i A,<:^yt 

^/A^d^i:::^^^\SdlA\J\ / ^dfA iL^t/6jlj^)Ai::^^3d'i^i^^t/i:::^i^ijtJ^\^dA^AhJj^t^ ^^d/yd^d^A'^^ 

A^i/d^^A^^J^AAj^ — iirajti^jA^lAi^iyddiiy^di/I (j^^^jy^jA^l^Sd^^-U/^yAydJ^yf 

<L ivl^ AdA^d^SiA* d^A{^ydAy\^j3\dA{^ydAyAj^^^jA^A 

iS'Sdj^ddd^Ahj^^Zif^ ^dA\j\y^t^{J^AL^Ad^'^/^*S^^y*f' ^cAj iJ^dJ j'i/ (Jh 2 — Ajd^\yjifA\^ij yd/t 

-di^AAV^djd\J\ 

SA^^dA \^* jtdif2^^j\AA'Add*i Aj^\J\ AA/^*^^\A\A\Jdy^d}ydd*i^jy^-A 

-dd^ d^^{J^dd*id‘d^'‘jd\^y/Ay d(\J\y^AA^^^^^^AAy^A A^d^ lAc^ -^AA ^At/d^A ^2^d^/^'>^^^^Ai/iiA 


^> 


m* %aw t« IMMIS AU tMCC 


mlfU wri_(^llf tjU/^>^3j(Jbi_l^jH/"J ^/jy r I, 

;:n^.sn0?i^.^®Rai " ;v ; 'f\. c r . r r..: 

itciii(rfauwi.«minM) «KnT€*fUi ' ydA^^^dAy^^i/^iAdAAyd^^^^y-^yOi/^Ad-^A^r'ifd/^Aiff' 

~d 4 l/ >^JiShL^\/i~{S)J't/)y^y'i 
-iiAjl^y^j'i/yi^^>Jt^>\L~{j id ^•y~ud'd 

-m - 
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,------- 1 

U^ ^-(3^ U^iS^ijijx:ij^^U^':^ U^ 

’’-J^lf (J^l J 

yTicf^-l/y^icf JiiS^iy.li!^ J^^:>:f3Sc^^i^ 

^ jAu^jr^\u^\]iSyt:f 

jt^yJ^^jtiJ^/S^^-^*^ 4^4-^-1/ 

if* 

0'ii5*^yf^i^^f^U^{j^yt^ff3\f^^\^i^^f\^T\/^l^G^yt^Jf\^{j'\[jt/\'‘^ Sj^*^\Jli^j\^^\^f f'^f 




-<B<|D«>- 
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d/6^J^d^^ <y^c/L<£l(j^ ^id5^^ijf 


KUIffian 

Equality 




jd\Jld^\/ y'^kd/dd^^d'y^^d^dXX\J^ d 

^<^d^d'c:^cJ>[^dddd'^d'd^^^tadjd} \j!*dd\j^-dd 


/d d^y^iy J jdld^lA^d^ 

6d^ ddy^^dye^ifd^id^ Sdd^iJ^-^ddd if/djij^ Jrd:i^^ddj^d^d^d^^^d dddd^d^^^^dy^d 
Jy^j^lT d^^ddd'f^^^Jid'^*-^d^^^d^d^^d'^-di*^^d^\J^\dd^^d'd\J dd^^dX^ ^^^yd^^d-di^dX^d'^d^^d'^d d) ^ 
d\4d/^yj!\^ cLy/d^/^ lT dd^^ddd^Sdd^^y^tdd}{dd^ddd-did^^yd^^^ 

^d!ld dhL^\fi^Aj3\d\^^6^^d\f 
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^-^(i^i/X^/ X 

y^*6/ 







^^c^\^\^\(^\:^if )^0'\^jZ^^ty^/^0\/^^LJi^Jf\/ji 

4U^Sx^^:X^^^iyjtn57dJi\^B.^i}\^i^^^(J^3J^J[cJ^*ij3iiJ^3J^J(J\^iiJ^3J^J^ (Uj^izA 3 J(UJ!A"j^\Z1.^j\(J^3}J^ 

iji(j^^i0y(Jfy ^f(J^iji 2008 [^y^if^-^ Zf'yjfJ^j^oAiji(JfyiJhJ^y^iJ"f^i^ (J^lfJi^L/^ y^*Zl^Jiff 

^^^^J^{}l}X[jt^[y\}j}\i^'(jJ’iJ\^^ Z yjQjA^^\j33 
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I- ^ 

^:)- (^^) -I 

i/lijhiy*<^-l~ (j^ J 

-(J^ i}yiU^ tj^ ! 

j/i:::^{^J’^i{J'l4^iJi^ij/^iJ^}\3iJ\^^ijp’J3\^ 1 2: j^^} 3(ItjL^ij/!^{J^*{Jy^ \ 

JJiC^\c^*i:LJy^iJ[i}f\jt{].!^\^{^ijfy{^Jyi^iJ\^j\);i^[;^j\^/^ j 

-^^XL^iJ^c3^(j^^/2lJi-a:^i^ I 

^ (J^j 










I--- 
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l^yt^\3/ Zl 3iSdL3^^[f* f i- CL^l^ 








^(j>^(jl_ /({jyiij/{j^r^ 





/j'lf Jl^* 


/y7A(^/33J3\y —^ly(Jl(J^i^^^^l/cyf (/L(jy (Jc^f lT^A 

^iJ^4^3^i^Jj:! (J^ ^j})^ /{JJy\[$iJ\J\ 

^ d^-d^yi 3 ^^ 3^d^y^3(c23^d j<j^{^J) j\^yldd^ ^ ^L^iyi-^y 

^cdd'/^^^^*6^dd (d^ dcd\33^jd'\j3\dcd3/^cLy}3/‘j\i^\^j3y9\7\(^0^d 
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,-----1 


yr 


'^\J^X5{j^X^3^iJyi}^.3^{jtij^jX{Jy^ )jy{jy^ j^^S' (^0^30/6^ 

you AxA^-^\,A 
<Cj\J^*\Sy^jijyo^^6AyAjA^c^^^A^^\J^ ’’are your brain 

x^iXiA AxA ^ A A**/ 

.J 

^ijXAC/<L^ \aAal. c ^j\ji\\x x[A^ x^/i. c 





■X -y'^L/>'/’i^Lr>>ci 5 ’j 


A ^AA'‘y^^-A^^AA 

~\ScJ'j^^i^_/i\,^J\^<^y^y ijtiji)l'[J^tjtiy[}y!,^C‘yj>y^y (J~t/*^jK|'UV|yy<£lL'l‘(ji 2018 /y-*^(j!?'j^ 
j3\^A^\i^65Xx^jlj^^^A/2jA^//i^A6X^jljA}Ax^'^^AX\:A^Ax'^^A^A^^^XAA^Ay‘^A^ y:A 

AAi^A^-^AA^y^^^Ai}j:Jj^i^J\y^iA^jA\A^^A’Jy^AAx^A^^ 4 U^»^-h^A i}hAxj\s>l — h^ A.Ij^x^AA t 

^A^\iy<:^j\ajyA^^**^AA^AA*^A^\j^[jy^!t^Ayt<^j\a\A^AA^^^A(A-A^^AoA\jy*A^*AyA*^A^^/A ^xAy lx 

j^jAJ^^cjA a^ ^^-ff^^iAAA’AAiAAALAA^^S^ASLAA^Aux^iJy-^^-^iJ^A^^YA^ 


■2(55"" 
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I--...---^ 




Jf /i^d^^SxXt^jXd!^ ':'^d^^dA' ^ ^d^dAAdd^ 

yiA\yddy^d^S'dd[S^^**^^yt^\6\^Xjd}/\J^<:^X^\j^dA' ^><^(^lyyu?(3->^uy^ djj>^d 

J^Ld^yt^\X\d^d^d^d^^Jdd^^/ 

dtj d^^ij*idd^diJ*^d^^di^^^d^^yldd^d^dd^d 


d ddiSi^d'dd^j\7 bXjiS y^^dd^jd d^X7 ^ j^iJ^JiX^J/l^Ljiiy 

dd^^^d\J^^^dddd3dd^dj/\d\3d^d^-^^d^bd^j\7c^.<d/\d\/id^(^yd^dy^^jd::^\^Jdd'-d^ddyX 

\;dfd yL(J^>iti^(J yd d^}^ ^dP'\d d(f**^{f* y^if* 6^^/^':i-ddy^^7^d^^yy^^X7 y^j^d^y" d^ ^^^^4 

ydy-dcdd^d^-4;-d‘‘^d^^ t^d4d^Ady‘^-dl^ 

^y^dd ^d d<L — >dd^d}<^dd^d^fdd^A>d^ 

l^ti^ i}i^d* ijd i}i}^d}y4ddd^ odd* ^7[ dd^ dd^ 

^jiJ^3i<::;^d^yA^^*d^y^dJ^*iiL^y£^td' S-^^^[iid^^A^id^ ^dd J^i^i^dddd dddAd^ d\^ dd d^jSy^^d^^Su^[^-^y!>A^d'd^ 

Jiy\0^ifj ^ddAf'Jy^^bdd* ddy^dd^-^d" 

^^d'y^y-^y^^^dhl — AjS’iid ^^idi^di^d^^^^d^ d^<^d i}iE — ^[jyj^\^d^ — ^\^E^js\^d^y^/y*^d\7d^d^dd 

^^7)<^y\d^J^iXjy\dddCldy^^^^ddd^'^^dy^^d^d\ddyJ^f^dL.^^ \)dd/ddJ’d^yi-d!^dd'2::^\j 

-cT^if^J^j^2030yr^w/^(J:^y4^(i>c^^yr^yj(^ 


<^/y ^ dji^f 4^1 d (}^ ^jyd d^ ^7 ^d ^ d*^^jdj^^ 7.7 d ^ ddf 6^^ Jif ^'J 7 l d ^JA 

d/^jd^yy* j^\j7/^d^^dyd7 y^d^dd ddd\^yd^^ ddXf^ady^ ^^jd,d<^dd^dd^ydEdSd^d^d' dd^d 

\^S\\^J^^^^d^dd^c^^d^XjAd^^(d^^^^dyyfA^6^^^cddd^d^d()ddXjAd^^X7dd^c^dd^^(!)yd^\d 

^4^C^lfddl^(}dl^dj^^^iy(Ji^^d7^(y(J^yy(j^ dy^dddfl^'k::yX7(dlld'd^Ld ^ 


dSu^d yd^^>^Ud<iAd[-^ddT)^d'7di^d^dyd>^^LA^^d^S^-^d^jyd^^(d\fd^ddjJ^/f^/fSd 

Xj\^i^jd{^* ^^^ddddydd:^^didA^^dyJt^jdEr-^AX^* d'dy^d^7d^^d^ 

<^j\a<^yJ /XAy\di^jyd(^d i^'b^^^**yA\j3\d^^j^dd^\}\d^7y^dy^d <^3/^ E^d\3d\^d^\^ J3\djdf'^d d^^^^^d^ 
dd^ {^ijd dji^dddf^ iJid^^j33J3\^::^\d{^^3/' :lXj/y*<d/y>AdfEi\j3\Xj\A\dd^SJ^Ad" 3 /{J\f 

dd^3^^\yj3\jj>^ dd3jdj33j\^d^-^iy'^*-ddyd^3j,S^ — ^^-^d^^^Ai}Ci^Xdy^ 

--- 


J 
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j\!^y^j\^\J^ ^d* {}/iAj.c^i}\:^^{J'iy^^ij^ 

^u:tj1>/^ij: 

jVj 

/*:J^\\d^j\j^ fJ^o^ dij 3j dd^^^ddddi^\ 

<dLi^ dJ\ S\}d^^ ^^^d ^d^^^d^d d^ 

/tiLdi^J j3\Mdii^/^J j^d/4d^d^d^^^^ 

^0 j^fi/dd^,d^-^d^d^*dddd^^->^dit-^d^i^^d 

dJdddddUy^d\ydddy^d dd z</ Ldd^-d^^d^^^y 

^ ':'d) dd^d^ydddfddd^^ddJ^\tLd/id^)d d^y^yd^dd^yu^^d 1 867 y^ld 

J^d* d^d* d ^dfy^dfd*'^^d[^d4^^(^^dy 
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I-...-------^ 

! -^^(>,(jiy^*af ! 

j /r^if*^^y'fi}{4^L^ Z. yc^i^\J^^L^l^f{J^^jI^fipi/fiSi^{?iJi^^^L^i^i/f //iJJ^cJ33{J\ j 

i ^ii)fj\^\LiJ\/Jy:jt 1888Jl^i^Jl«2ldLL/i‘^(/i(jy \ij\j:\^j'\<^(f/if j 

J jf,^^\^/^ijt<lJ^3ff7^^cJ33fy\^}^J^<iJl/tffj<iJl^JM^{j!f/'i}ti^i^^i^yt^^‘ (\if'\iSj^iJ\f/f3/{J\J\^^^3^3/f\33^^^3^^^ J 

■ ”|J ITc^y^* ! 

j ^::^3fiJ\f^Ml^^/l^J’f^^.^\l)^lLo3)^\jtf^j^fj^j^/j3j\3X^jj3\f\3)lLiJ\^::^3fiJ\^^LJ^93/{jtij/i^j/\^96y^ jlOjiy j 

03 ^ (Ji>Jj ff z^iy(/"> L^\3 wL/c.bi^i (j^y^ ^ ^ iJ:y ! 

:033fiJ\J^/f\j^. Ji^i/f/ jXl^ j 

J3^iO^i^i0^Jj3iff<^J3^^^ Z J 

^ijXr" c^33^Mj0ij3j^ f"^hl*f/^j^\^j0if^yj3i ! 

Jycj\^i^^3f^[X>ifj/l90lyt^ 3l0(ff j 

^:)-^ i 



^--^LTc/y^^^L/^-iJ^ UcJ^ir^c/yucf^ L/i/'^ifyi^if 

''^^^3/J{y*iJjGf J3i^A/j^^3lj^\3ij/i}i3l^Uf d^ 

-- 



J 
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I------------^ 


-1 /l 


j^ 

-(J^ ^{^/{J'i^^{jtS^^Sd^^^^6-^C^ /^l^ycJ^ijj^ -i} ij* 

{jt^jliJ'i^)j[^)J3i{? /{J^ ^0^}^ 

Medicine’s 10 

l^yd\i^/c^ciS^lj^iJ^L^GYQ3tQst Discoveries 

(^iT 

c ** 

U^-ljtiL —/L I'^tL ^)j\(^> 


Otters 


NAroQon 


Hydt 09 on 



Oxy 9 en 


Ele«nef«l 

Symbol 

Percentage in 
Body 

Oxygen 

O 

6S0 

Carbon 

C 

18.S 

Hydrogen 

H 

9.5 

Nitrogen 

N 

32 

Caldum 

Ca 

1.5 

Phosphorus 

P 

1.0 

Potassium 

K 

OA 

Sulfur 

5 

0.3 

Sodium 

Na 

02 

CMonno 

a 

02 

Magnesium 

Mg 

0.1 

Trace olornents inctude boron (0). chrormum fCr), 
cobalt (Co), ooppof <Cu), fluorine (F), iodno (I), 
iron (Fe), man^esa (Mn), mofyti^um (Mo), 


less than i.O 

soloneum (So), siftcon (Si), tin (Sn). vanadium (V). 
and zinc (Zn). 






^ C^ ^^^^{J^*(f** U^^yt 7^ds f)3ij ^^d* 
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I------....---^ 

I ^iLJi^J{S}{jt^\/i^jtiJy}f^yJ^y^{jt i^j\a | 

J J^/J'\l^jJi^[lA ^J 

J -Aif JAJA J 

■ }c ■ 

J <d5yiy^^^^)j,{Sijy-,L^y^(y^y^^3j/ij^<iyyy^j^^ij^3^^^j^2Lj’k^\y^LAfi’^yji.\/j^\j\L^iji\y j 

! -4^:—^ (/Jt/'c^-C ^yty^y\7. \J\^^[J'y Ji^\il^yt^y^l — A^jj^^j^y^{fyij/{fJ^iJi{jt\ji)^i^ ! 



yfy^^i — A^yy^\jyf \j 5 yA y^^o^y'r^y^<^>A(^^-y ^y i}yt^3^\y ^(^\^\y\^yj^^ij^^ 
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r™-—----1—1 

j -(J y^JyiT U^i'fJ^IJ^ijy'fjlf^iJj^iJj^^lJf^::^^ I 

! j^y" jhjy^ ^{jf jy^ >jX\Sj^3\3j\}J^L^d^ji\^^j^^/'100^^::^\21j^.[J\^226^iJ\Ji\/i3/(^<:::^j\^/^t:}J\^U^^j\ \ 

\ ij^j'iJ^i{/i^^(J^(J^ij^Ur^(y'j^Uj^(yjjj^20ll/y^if<^i>^^^iiJ?l^^ij^^/'iJj^ j 

i}/i^ yr-(J^ ! 

j^^4ijj)Aj j 

(yk::^y‘^l^(y(jyL7(Jjy*^^9y^l(J^201 ^ I 

<s;i)g:-:«► I 

yiu^,<^(yr j 












j^LbIIjLj 


r 




®2Kr 


O O 

o 


ojijS ^6iyLA^iiiJ3^^^ 


33 /^}! jt^3J3\{jtf ^ 226 (^**jI^\3'<L^CL^{J\^\J^/\J^\3 
\J L J^(3 i, ^3f^C^iy-iJ^f^*i^i4:=:^ij"h3i^irj<(J^j^i^ 1*1?^ ^ iJJ I^iSJi ^ (ji^ ^j/jF: \Jl 

^J ^ ^J3/^ iS<^3j {J^\{jjiji^{jt ^*y^F jX V O/iLJy 33 jt ^*y^F J3\^\}^j3lyy^F 

^^^^3j£:::^3\jij3f^{^^iC\j3\^jy<{S7\^<ij3J3f,i:^^{Sj3y^\:'^^y{jt{J\{jtj3iyy^F^^\:\iFi{S^^(^^ 

- Cf^ l^ (J^ ^ ^ 1 

^jAj3^^^225(^-jijt 

-^JuVLTyly^l 

-(X(y/(Ji^c^iyC 



1 


{J* <:::^{Ji^^<^ (L^ySF^\^33<\y:Jlj7 {jti^\:GF{J\t{y' jt^,^\L^\3^J"^1^3 






> 






















j^LbIIjLj 


I- ^ 

i 1 /l\^•)^iiL^^i\^ijtj^lJy^^\962^\95\^^ytjt\^\ 

j jty^L^\j!f!^^jfji}/^^s^i}jtji\t^^^{^‘‘ji}ljc:^^{^j^^\^\i^^c:^{J\c:^^i\^^s^ji\{^ ^(J^1953 j 

J -l/i/r^^ljJU’j J 

i wjji^(y^^^lfy?/v<288805>^yi>^c.i/^/(X/i^2014-^>^^^i(^J>^jUi/iJo^^/^5;uia^/jUi(j^6^ i 

! jif 2^j}^\yt^ J'i^ 1980i-^C^^^<1974^^^>^i^22i—jyCc:i^^ii?y^^<(^y ! 

j 16^(j^c^^^k::^iyf456^ji^^l989<i;^1949-(j^(i^U(y^i/ii2rij(^^ j 

! iJJir ji\\Sij(\^^/\[jtlS)\1^<^dJ^ — ^\^\\^[y)j[/jS ! 


4^(J^lf (/^jNUPI Report^ii^Li^^o^L^yjy(3^^/^Zl(jyifyrc^21^^-<^^^(J>^ 

^(Xb^y^(j^20142 

^Jy^U^iS 1961yr^31 


?> f- 







f/j 
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-;---j---1 

I (fyt^^j\J^Ay\^ (J^ 

J )^\{J^)^J3\^j\3J3^{jf (f/ 

\ S^ >^224^y CjLjJ^ (il/^ r" iS 

I /3\}\\(fl^\ 05\jt\yu^\jj>^y^j\jt/*i}^(f 

J ^^S\S o^ljjjiiJ\iSAtiSjj>^^^ iA<^^i^ALF:i:^yt^\y\i^c^\J\^jj^yj^Jj^\\Jl\yt^J\JlJ^*jA\/y^\J^j^^ /*<^h^\\/\/\y^ 

j C/ Jif lX;:;:^^y^(y^y^Uyf ojUC^ijU’Jl^ ^^JlJllJ^i^ijh 

j i^l^wLJ^jU/ (j^lf^L^y:yi:>^J"l^ — ^liJi^^^ljJi£y*I^Ui^^j^lyl 

J ^^ LjA^yty^J^^sAj!p ^\(SJj^\[jf!^k^\i\^!K\(SJ[J\J^i!)^j^:::^^{J^LJ^7 J^j^ k^\L^ 

i ^:)-- (^ 

! c^i((/s^uil:^Xui/iai/^^/u/u^ii^Ui/i>t^djyCL^J/^^c/^^^c.i/2l(i/>icr^^Z./ilf/^^^^ 
j A^ iJ2_J>y-4^(/y(Jyyyi(yjyy^ 

I-- 


J 
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I- ^ 

j ^^L^j\}\S llfir^l /1 !ru\/F:9 j 

i i 

J y^\Jy^i/Jk*jEjyjy^j\^^y(-^\Ji2^y(-J^ j*^J kI)j^:>^^Jf}/{^jr^^£^\yt^<^\J'\yj\^*J^^£^\ytj\^\ J 

■ ^ij* 672^y2l^^(J^772^(j^^u ! 

I Au^jAy^^j^^j^l(J^Jlffj^yj(Jt^(A(J^{yii^Jhli^^l^:>/*iy^^JlfjAl}l1? I 

J ^4^C^ifl/Jii^i^^iS-yif/(j'f-Sy^^^-f^^*iJ^^Lf^—^A \ 



^i/i^jjlJ^::^fJ^j 

/AlAS^^^-^A'<^aA^ ^jA~Aja U'^-f A iA^f — AiA/ 

-f 3^^Afuy“A^^A f67^ i:)^^4iA^A 


<tyf^^jy"\]>y\}\3L^y:\jt\9A9cA'\L^{j\J<i^jO£^iJ\^fAAA ^-AAi^ 


Ji 
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_^I>»1^ jy jy^^ jy jU L^ 

d'jy'J^i^ 1 — ^{j^ /{^d'y"k '^*d^ ^^X^'h/^^di/^ d^^ 

^)-(»(D@)-- ^ 



d^t^^-^d^^4:rAAd^y^^Xc^d^jd^d^ ^d^d^ ^d^d^X-^ d^j^\ij^ (<^}j^(jX dL^ 

iJ^^Jdid d^^iAd^^dyfSd^^-^dJi^d 

dAd^di^l/ SJdid 

}j,\Sd^d^^^'^}^^idj\<:::^jj>^j3\^}C!!^^i^tj {^d^j2^jjid^^y:jij3\di^6yf^f* ^d^^ 

d'^iJ^jddi^d' ViiJI^ yf^\d^d^y^d ^\d\\^\^J^j\J^d'^-dA' dfy^d'yd^d'^^X 

O^L(L^^ljj^f^c^^(J^C^((>^XL^^(^l^lwy^^(j>jJv^^lc^lJ.li2^2l^;UlJ_ljji^lf^^(J^201^ 

-di^^*^^ d^-cA^^do^S 

jj>^^d^d/\X*jdiS y^iJ^(j^2002^2^(y^L4;^(J^ yi{^^j^ d^^d^dS^^^d'^ijd\^d^-^y>4^X^^dA^Ad^d^d^d{S^^yd^^^d^ d'^ 

^yyJd d<!f^\dd^j^\J^dX\7. j3\i^J'^^cJ>j^dLjAy iLJdJd^^ ^d^f^ ^d 

dl\d\Jdjijj4^d^2d^yt(^^^*idi^^^^dy^^^2Li4tj ^7jd'^-^dj6^^d^^^*^^yi^Ai\X\}j>cdJ^JidiX3jf^i{j^d^*y^^ 
dd\^-4^fjji d^^ 't^ 

4dy^6/A^<^^j^xS6^GS^^^^^Sddd^d^^{}\kd\yd^^^^^d^d^^d\j3\d^\^ddd^\/\^i^^\^y"^:^^S 

/yjL-iy 









j'nliinlljLg 

I---------.....-^ 

l^yt J^U ^ t '>> ^ 0^ 

- 4 ;^yly Zl jyiJ^^l jy>t^(J^l 7 (J^^li^>^>^ td^yf 

j 3 \^!>Xj{J*^ xJ'iS ^i 121 (j^jyi^ Sxj^ y<>tx^/A 

Zlj^ ({f^cL^tj ^^ 

I y y I Zl ly (kS^Uvt^ <l 3 j< <ljy 1^ ‘ j (J ^(3 ^ iC'"-'yDy^y? (J~iJ 

'^-‘^y^-^L/'iiif ( 3(3 



£/T £:_ h-!^ -L/^tl'" (/ Ji*-^ Jil^ 


<x£j^/ iJjCJ^ 33 ^^ 2!^J’(f^ij* ^{J^{Jj^J3\{J^■*}{^/^ J^\^C^*J3\c:^iJ^ ijti^jl^ij^{}\^ 
J3\l\{j\^^y j33f^{J^^3jt\^10L^ /h y^<(J>^ii?<^^<^ ^ ytL^\jl3^ ^\J^{jt\^Xj (XJR 

77i\Ji\^\^ ij* i}3^f^j3i(y’/U^3J3\^tj3 

-l^yi^/ \j 3 \^ Z- yty^yS 3 lL\j\\J^ 
6^*y7if 3i[^{^3^/\S<^ ^^ ■^\S'‘^J^"3Xj^\^jf ^f3\S\J3yy''^ 
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I-...—-,-—1 

j !^[[iL^\ 3 ^jJ*'J ^tj / ! 

! 46 /-iJ^ ^fi/cJJ^^tj y^(J^ j 

! ! 

j Jl>i^t/y^yr(:Jt^^^^’’L/^ if* \jfScS'"S a'' j 

! ^i^^j/jLlrf^l/^^UjAiJjl/l£ ! 

! Jl^Y^^u ! 

j ijj^^j3ift^jijj^^j^fyio^^0.00005iy^^i^yi^i^ij'ii^^S^^^iy 0.008J 

! c/?*^-4;^9Yljy9^U■ 

J i:/*^ j 

I (^'(jJ’iJ^^{J^{J* J^^\^\}^\!l^\jt{^,J^l^j^\)({j^^i^j\aj3\yi^lj^i ^^ I 

_ 't'crC^-’iJ^ ! 
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Ceasar’s Last Breath: Sam Kean 


iA7 i/^3 A Ajiijt^\j^ij^** 

i}[^i^^ C^*A^[3^i3^[/A iilJ^|J'^<^^0^3<^^^^^^J^^3l^J^J^^y f37^^l^lJf3(JfJzAA3^i/l 

jt3ij^<:^t3ij^\j3ij3J3\\j^* A[AA* 

j\jt\!)^^^Auj^.cAA.^AAJ\/:fA\j3\A3jA[ASy^"^^^^^ ?AAJaA^lA 

A AJ3 A’ J>)^3lA^^<^t( 

(j^jiii^(jL(j^ AAcA^Al3^^3j^^AA^^6^^AAj?JjAij^A 

A^\j A\^jijA^ f^j3\{jiJi A (^Aj3}\^lL c^3\j\A 

A^^AA\AiA{j!)\3^j*^LJ^\^A\j^^\jyAAAA 

A^-A^^A(f^iA^AJiAA3uAAjA^^Alu}Ljz^AdUi7Ac/Aif^3J^i3^^j^ji 

J3f^A^Lf‘^J^A ^ ^ A 6 O^Af\J\j33 


^i7A3^A^^^<S^3A h^AAAi^A^^Ad^>^i^^73^^ji^j:J3ij^L^3i^i^A'AA^^A^AiAA3^7A7f3<^3 AAA 
^^^AAAAA7iAA3^^i^f^iA 93ij?A^iAA^A^*^L/A(Ji3^ijA'^iA?o3ij^k::yj3Ac^^A^3iA'^A^^i'A^'^^^A 


A^A^^dAiA>^^Aij'\dA^'^ Ad‘‘AA^AdiAd'^^^^d\^A\j\^^^j33A^3^^^dA**^d}AA^AA*^*^^AAd^d\^A\j\^di^^^^d‘‘d^t 
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I--------^- 

I ^{J^^jy'ijj^ (X !^j:)\u/,^ yi.ij\J*\^\j!f^\y ij^ J'\^£^\J\ \ 

j j 

/I\jj / /’^\/’i\Jy^^}iy^y^\J\^/ ■ 

J Jyiy{J *J 

! (d5^3^yiy uOC^<r ^{J\^{^\33f,iy{^(<^J'\M^iJ'\7\ 

I I 



ZlyC^I ^J^i.J^i.<^(f/^jJ U Zl L^* Sy^^Lf ^ ^ ^\yt\^y^^\J\\yt^ \^y^LJy^M Zli—LI/1/ 

y^»U^U^iS* 

^iS^jj3\ij^/^ i^\,^\ytd^ yt\^ 

^<^j[y^^\/y\yJ^ jt\y{J\i^[f{^j{f* jJ^\L^^(^'‘\S* 

jt^j 










♦♦ 
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I-1 wLyCu^^lJ?*^/ J^jj^jJf Cl ^iSiJ^Sc/^ 

^) -^ 

0 *^ 

J’cT" 
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:> 



♦ 


-ij* U^iSy^ f 


1 




^\Ji\yttJ^ / ^\99A^^ ^i^iS ^ij 


-U? 

- 4 ^Z— tyt^ 


y^i 

^)-(KD^^- 



^'A^aA — ^\j A A\^^\j\\j\aPi[j^^jA^^ (J^(J 

- m - 
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iS^/^-jjliJijtJJrlJj\rc^^ cJif 

jf {^A \Jl\J A^\/^ /\jj^^^\J\(\jytiLJ^!^c:^^^yjj^,jf 

>7\6A [J7j\^\ij\A7i{J^j^A<A(‘'‘ 6 -r^l/ ^ 

^<^^ff^'A\)\S r^/ LjtfJ^6 





if^^^i/i^\jiijjlA^i^J\^bj\/i$j^7L^ijA^^A^A^ff\fl00^L^^jff\3A^y^<fAjf*f f^yf 

2^y^^ :L^\JyJJ\^Ai^^^^^AA\^J^ A -^i)A\j\afAjA^jy:7 fA*:f ^ '2L U^/" 
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I----^-^ 

! ! 

j^\j^y^j!k j)j\) J 

j/yn^jy^ ■ 

i^i'^.if' j>i}^WUij!f wiJli^t/*’l'ij>^t/^'—) 

_(^z.>^>>'(it>t;?>^ ! 

-wj_L->^>>‘Jc^(/i_wLii j 

<^1)8)-I 

-k^ I 
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-----^ 

j [jt{y*:\^Ji>^{jh}^({}yttj^ Jlf j 

! ^LJfiJ^\y:^^X3i56003i}^^j^^y\^\J\Jj{jf3i}i/<:::^jA\^^l — ^3}^\/iJ\3\}^\y:<:::^/:i^j^ t/l j 

XL\yiL^ij3j}^^^/j^Uj\/ijy^ijh}XLj^U'^^iJ^U ^J 

ij^Xli^UzyiS^l^dy J 

cf^jhiS^S^ jtU^i^jif^((j^jy^ iLiLy^s^^iL a yfj 

^i0-I 

- j'L j:<J I 

^{JytoX^ijtj^ijfyjL^ijtJjc^^ijt^ijt^,^{^^\y^*'‘^ ({^lXj\^^\j^^{J^^iJ^ijtj\7\hj^\j3\y'\jA[^^j\7\cAiiy^^ ! 

'Xjyc^ii\^y^X\X\y^\jt^C/jyii\jt/^\3^^AiJ^ Jy\j/J^ /iS^^4 j 


Do I contradict myself? Very well, 
then I contradict myself, I am 
large, i contain multitudes. 

Walt Whitman 
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I- ^ 

i -i%jf>.;^y-ij\/)^>jj'^iii'i:jij^i-hjic^^j4u^'^^^S^iy^y\ 

! ! 

j <^l/i^^(JL<^ L yi>^yJ-jSi)dj /J 

J*[J^J*^^ J 

^\\y\^\J^J'^J^\S/d}^^{Sd ■ 

u^dt>^Lrc^ i 

^:)--^;ei^ | 



-i/d y^-ifd Zl 

^\ji^ ^yd /jL^ (Jj/1 jUiX 'Sy/->:.-*^~U^ ^ y ^^aiiijlp'l 

Ji dd ^j^\^\Jy/^\y\^j^\)\y6\d^iJ^djh^JlS2 — diJ^j^ ji^J^^d^jj'fijijlJl^yy^l^i^irji:ijijlJl^yy:fldl(J^lJjiyl^iJI 

- ^ - : --- ^ - : - 
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------^ 

I ^7. ^^JLtiiJ^^^iS ^ SJh7j^lll^* jtLJ^,lf/^ ^ J^ I/y^L cL^iJ^Plj}S'J^ ^ ^iS^ ^ 


j 7^ ^\J\ X{jyiLJ^ j^ ^ Ji ^clJ StG 2^^ ^ '•^Ul 2^^!^ 

2^/\,j^ P' j ^^ 7 ^^\Jl \Jl ^Xf c:^^^^7LJy 

\jt:^\j^V^llX^[y\}\j!*\J^* 2^ 1 J^c:^{J\/‘^\j/!)\J^j\/iijt{J\^^\^^::^}M^^\&\ijt{j^\}^yi)2 

ipf ^^^7 ^j7^y:t Sl/^ oXjif^jt^ij2jijj3ij^^j^ij^i 

\/SL.\jJ 4,\^^\j Jo 

JyfJ{J\^<^^7^A.7^^J^ Jl^yrl \)\J2J/ 

^7j(2JiJ\js}iJ\^J^ j/^\3iJ}X{jt7\c::^^^^7^ j/)7j3\{jy2^ yi 
jO j)2 J^Jjijjj^l^J^ijif 

\^J\,^^y^\J\/J^/^fi7iJ\j\L^^P^^}M[jyyAc:^\J\^J{j2j2^\j^j^\{j2^j2^\j^(^\;^\jij\J^<::L^[:)\^2!ltk ^ 

^ijtj7l*^(^0 JijtJ/yij'i''^ (j!li^Zl^v^iJ-(j^ hi^iyiji^l^ifij^/iji 


33\} 
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FOR ANYONE INCLINED TO CARICATURE 
ENVIRONMENTAL HISTORY AS ENVIRONMENTAL 
determinism; THE CONTRASTING HISTORIES OF THE 
DOMINICAN REPUBLIC AND HAITI PROVIDE A USEFUL 
ANTIDOTE. YES. ENVIRONMENTAL PROBLEMS DO 
CONSTRAIN HUMAN SOCIETIES. BUT THE SOCIETIES’ 
RESPONSES ALSO MAKE A DIFFERENCE. 

JARED DIAMOND 


ji/j/ 


^> 




l/I—^ 


J.J /Ad^- 


d/AU^^/ U^Zl it/<::^k^^{JiJj^lAA^(Aif[/dA’Sd-^Ai/dA’^rA 

-ui /^<u Ld'Aj 
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— dj^ 3/-Cl: j^iy^»({ji/^fij^ 

-^*UZd^d"iJJ}€l4{J[^(^':i-^^ ij^^ 

iT 

^{S^jyif^3^)3i{^{J\^l — {jyfi^ijiJ )^jj^2^j}Zd\ytj3\d^^<^6^'^»iS*zLZdc^ijj 

Jiiy 

yC^i/u^ij^y c^ijiir {j'iJ^\p^zdd^-^iS^-^->^d^LAd{^^Zdd^j[^<^iS^jj2?t/ ^i(X(3t*^y ud (jihM Ji;*^oi 'lX 

^4^Cdi(Jil?j2^^^(j:^ljJlc:y^(ji:^j^ y^tyciX 


■y/. 

^d^ojdd^d^ 

ddid 

-dZ^Xd}4^^^({j^^dZ^XX^\<LJy^^^dLJj^LJ^4dXdi^^ 

\y 










j^LbIIjLj 


lJ)l^ 

ly^^iJ^jSu^.^c!^ S^/ijl-ijt^l/'^cf ^ (J^ 

ji^t{jtij^jiS'jj^i 

?£iy^ /(//di(^/'^('jii^i/ 

''•i^ij^ L'lj^ i^d^y' 
df 

-l/ juJic/-.-l^>^9ji;(/ i^trdjfu'^^yi/i^Jyj^i 

f^j>if^jjiP^P‘\f^jJ^jf.S^i/dJS'yidf^ if' ffjf'f~d'^~‘^f'f iS'r^f~f^ {fA)jyf‘t^JMf‘iS^flflJJj^}tfl^JiJij'^e!‘<^0' 
‘d!^ A fJ> /\^S^^^y-'i)h^/^{}ySiJi'l-df d^dp LIjsj^sff/• Jy 

f-J>[^^f\:Ifjfic:^ ff' 'fLd'dyi)iiJ'd^j)Ld''^y^fdi'ddi^^i‘i—/^'^-ii^<dl^^>f'd^‘dl^^>fi^'di 

Collapse by Jared Diamond 

^) --- !>► 

{jir^ 

-- 
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I----...-^ 

J j\^3^ ^{^\3^\jt{jS ij* j\^3^^3jl{J\^\^^^tJlj>’ J^L^{jS{J‘‘[^\^c:^ijS J 

I ^^J^^\^{jtijS^^£f3{jif 3/^\y\^\J'\L^ij3f\J^^ij[^^{J^J^^/c^*'^3^^{jtijSJ^{jif J^\j\a^J3\J^0^ I 

I ^\jtjc:^^3{^^i^^^{SyyiXj'{S3jj^<::^ij3\^{^yiy?*^j!)^iJ^jtj{^ jjj^iJCf.jif ilijt{j\dij^ijt{j\^^^^yid\^^^ ji\{}j^^3{^y^3<^t( I 

j . j 

jtijS | 

I 

jt J33 J^3lcJt[JI -4^ 4^;:^ Jlr if {jS J/"^1 ^ ! 

y(/y>c/ JU y?-.^K>/w>/2^iJi^(/n /^\^^i^LJ^J^L\SM^3^ j 

3y^fyf \ 

j3\Ji^\^L^^^j3^j\^\^^^\^^^^yiJ'\3\J^}f^/^Z^\^J^\y^^J\3^j\i::^\^^^^:}i}^^AM^3j.\Su^^J3L"Lj\j\i3x6^^ J 

ify^3fJy:J\f^^J\^Jy3^^7^J^^^J^3^iJ^^f<^J^J\f^2050^^J^3^^ \ 

yf'i/i\j»3ji3jj^^zc3S6-^ I 

^ti^3\/i^^i^^S.^j\fyli^jy'iJ'i^^4i^[j3^J[^iijt^^\yiJ'ij3iti^[jy''^J'^U'‘^*iylJ^i3l^J^y^/Jj^l.L^d3j^^lJ^^ J 

- a^) - ''^ j 

/{jy^\{j\L^^UJy^iJ^ ! 
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*J\/j\: ^ ^ — A A '[lziJ\fij^S-^U^ iS^ij»jt{Ji^^/J^ijU^^iJ'G 

^lU(3 ^ y^Sd^P 

^iAcP ddp^j\^j;l}Cp^/PA{Jl{jp j^di^dA j\^::^<-A ^d^/iJ^\ 

- 4 ^lif JU^ (J^ 



di^j^'^dPx^iL^j\r<.idiAj\:^^^di3!>^^3pd^d.Ay^\:/c^d^f^ S^d^^dA'P^ 


^d^^^^Jy^ddAy'Ay^h^d^^dSd-^dA'^ AdAid^^Ai^jiJP (p(S*f 

■^)-:,^l) 8 ^-^ 


nr 
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HISPANIOLA 



♦ 


Haiti 




Dominican Republic 


\^iyZ-*iJ^ij\^^{jj[}j)E^^LJCi\^y"\'(jJ’{^^tJ^\^{j^iijtj3\JyiiJ^\^J^ 

Ar ^ ^ A- ^/A ^ d k. S /w -1^ ^ 6a ^ 

j6ij3iUiJ6 6ijJ^.j^.6i6y^6J-^ 

-c^ 6k 6^* 



iUS. 


^y. 


^4^>3iL^^^b;yL^i^c^L^lifL/"^/c^<£_c/i''^^X'-<^jti'^^‘=-J^>'>4-<^^^L/ii'^(J^1492^.^y:^^iljt:l<c/^//A/.^ 

~y~yX ^z" j>dy^ 
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<:> 
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oy ^ jt\195^\J /^ 1 >J ^ ^ 2 I t/i wL 1 / 

^ifiv^^i/il^U^\}^LJ^:^/i^ijj4 wL(yV(J^ 1804/ 

4 ij/Ju^i 

^ d4\^j^ Jx^ 

d^*^Ukcc^^-d^L 0 J>^d^^-ik^iPuid^ 
d^ij^jdif ii^^y(Xx^<-/1934 

4-0^iy/j'<i;^ux'wL(j/icy^e/L4£^^Uxx^^^(4£^^l(if4£^<^iyfyj2(fC; (j?lfJly94u^-J^iJi^jUo^ic; 

-4£^(J^lf 4^;:^ J 

jy^^^4^l?^if/ l/^ dojiXi^ddJ *4 j3\j^\(<^iS>Cjjtd4S^iJ^^^^-<^didy^d'^^^/<:\^4d-^dd^d idii^di\rcd7ji^^d 

-(j/ d*i^JiJ^ytd^ d^d''tdf^ ^^dj^iodd^Jd^j^id^dd'^d^^Od^d^d^ 

^diJd^jj^dd^^ //< 


The Tears of Hispaniola by Lueia M. Suarez 

j)d^d}dy ddddf 






2d^df ^hydd 


^> 


^dd d^^ddty^ did d 

^ddhdycjd^iddj:.l/ddddddi^ddiyc^dydhd^^d>iif^ 

_I-/ df r^4> (/< i^y 


yoG\ 
\oox 
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I-- 1 

! \^{^c^3ij'\^i^ <r JJ'^J^^\^)^^\J^^{^}\X^^[J*\{J\J^'^/^/iJ^^\^c^*hJJ^\^i)iJ^*^7^L^^^[:f\{J\J^\fJ^*^{:f ! 

J<iP y:^^ijt{J \^r" \ 

J<^^j^7 /{J^ jp*^^\p^/\L^{JjljjlP / jj^j {jpLJ c^,j^j \ 

Jipp \^\iL^/^ P'^/ij($Jp^\iy^*jt^jr^p\P ■ 

pJ\0'\^^c^3j^^/y^^j^^\p0'\^\j/if/u^\p^/^,y\^J\^/^^L^\jii^^\3/:y \ 

^Jh^ip^Ujt 1882/ ^iJLp y* j 

p^p3^^cJ\^p^[((l^{j3jiiiJ^iJJjPJ^\>i{pi^jtpXjiyjpd^i) \ 

^L^iyti/{j'ij^ii}/j^<^c^*{j'i^yi3P^i^/{j'il^d^i3^p ^(/lyyi J 



y 
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I- 

j 1946y:^yl3i—j 

j -u^ J/^ j 

i jJi^h9ii i 

J j^\^j\^7\^<^jL — ^{^iJ[^if3^i^i^iy'{J^\S\7{J^{^r^yi\^yt^{jt)^^C7^{J\)^^\/yt^j\^ J^ijt)}^J'\}^^ J 

j 2lJ/^>£^i/-Ly0.506127(j^J^i5jj^L^iJii0.506i^Ui/i.^-Ly(jc^ic/^y^tl/^c/^L^i^^^ j 

i ^(j^i 

j <QiL^\fycJ^ 7 j3\(^Ji\!^\^\^^^ij3\^\}>>^^\{y* 7 j 
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^/^[:)h^::^\<^'/tJ!^ j^.£^\J^^\:\^*))i\ 4<^/^)\Jl^\J\ 

{j*-///jj^ {j j^^v^t( <L ^\/jyb if^ijj3\{ji\j>^\^<^/3}\jti}[i}{^ {fi 

\^')^(^\;^\^\i!l^l^\^^hjJ^^\^)J,\^j)3y^y^j^\^\}^E. —C^lf I/l/^ 

The Signal and the Noise: Why So Many Predietions Fail-but Some Don’t: by Nate Silver 

^^ 

y {^i^ydjy 

//j^jt ^ y%yjyyy\j3\^j^jyGyLy/ /L^ii^ J:oy^C^o^£c.iv7 juiyC^j/ Lj\^ 

45 /jJf>^i^ijJ^jy)fyjLy Z1(/LUC^ /c/^/ I'l^l^iJ^fl^iy^l^iy^f^yjyyyj^fl^Clf^lJ^ ZlyCi?i/^4^ 
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t-v~^ 




/{J'^^i^ iX-^y'if* j^\j^ij\^^{jf i^ty}-^*U^ 

^\) /\J^ i^y^ z}£jj^ l/(J^ 

(J^ 1 (Jt J If >^'(J^ 0^1 (jf U^ 1^ ly^ I (jl^ i^l c^ ^ Zl 

Jl 


r 





■sir' 


j 
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,-- - - -- -- 

-Jjf 

y^<£fii_^i/ d^<d^dK. dj^i/(J^Lj:!yy4l^^^^^^^ 'd' 

(//j/ ^cJ>(^d^dil^Jd^j\a/:)U^\7\rc\jd^^dJd\^y^ijtj 


^-^d^ (j^ Zl(ji 




•<^>- 




J 




J^->r 


;iiT 


\Sd^ ^c^dd dij^yt^iC^d ^dd^ (d d^ddtj^ /^j\/ dd:dd^dd ^c^\yt^^cL ^^^J^ddi 

-1/^1J it <9^ U^ u^/i 909c^2-j i^i-^i( 

(Jy^i^(j^JL^-Uv^ jljd \jj\ L^'d^ dy ^ 2djjid 191 ly^y 1 2dj}dLjdAi^dd^djdd^^^dd>.d^dyc{^[^y j^\{^ I 

^^ji:ddd^^^dd^ddd^^^diddidj^f^i^dd^dddy-^Jd^i^ z ifdjiy^iddij^idfij^^d /Ji^< 

d^d liMy^*d djdf^':^did/d^^dd 
<L ^Ad \j6^\y^j^ydd^ddpid^ddid d<^hySyj'h^dd \jd*^^^.d\cy>^dddx d 7.\j\j^}dd^ 

d^d^d^^dd 

^j\dd^ j^dl) j\^j\^\dd^ */^d^^d^^^^dd^*:^ddd: \}uj6)dd^^df j 

Ljd^y^y^J}j*A ddd^*A d(djd:d/*d d/hdd{^\3d4dj{^j\3\j3\^dddd/\j^^{^{jdd^dd\^dji^\J'y^d^d 
dfJd^^y^^^^d^yddd\^^^yA^^dd^id[}jSdd^JdjA^i%yc^dSdtdddd^')^i^d^d>S^dJ^^^ 
j3J33i^j^dLi^\d(^iydh^^d^ d^ ^d'^d*^LSydd^J'd^^^d^/ d^-^^d-iJ \}^d/ 

dJ id A d ^ ^*A >>^*>‘^^dL^\j\d\d^j\ (J^ u^l/ 1 9A1 yd\\ A c. 

d\JL^d^{jdii7ddi\dd^\\^^/\\jddd^^*A 

ij\i\d^S/d\yi^dd'j^i7d^ (^di^^ftji / ^dijn^^^dL^d/^ 
-l/lj^^ Ji^ Jltfli^^/:^ dJi^Ji^dj(^yiy7\^7ddd^ 

d^7d<^^^idd^-<^6d'^\idi^^'‘ j\i\di\{}\^\d^d^^j7 

Jjd^/iiddddidyd 












j^LbIIjLj 


I-----^ 

I ^<^^yi\^*f/^^jji^^\jfzS[j^2^ /O^ijlrJ/" d5^ I 

I I 


Proprioception^ 



--^If ^ 


— ^C^7j*i}/{jt^::^ J* 2 ^ cJ'/ j7\j3\<;:^jC^\^i^jj\}y\JjQ j3\[J^j 


w/ 



Vv ^ 

o. 

o 

•« >.Vt> 

a: «« 




{^{jG jt^i^//\ 













j^LbIIjLj 


I-^ 

i ^i 


_ jL:^^^yh 

iTij:^ ^ 

ijjji iS/ Jt^*^ iJJ ^ ^ ^ ^(J^ Ck'^ 

^fj^j'i^l^'4^l^lj3J^i^llJjU^ U 

Zlj^ /iJ3\2^yiiJ^j\^/^^^i^ij* J^{}l*G{Jr^3Cijj^{J^L^\f 

^ohyiij* J^l iS (/^l>l/(Ji^U(^Z—(^^>J 

J^j 2 l c^liUiy (J^ (i>c^ Cf^ (J^^ 

-J^Jy^ytl^jJ^i}/Jj^ * 

-4;^(j^ (j i(^ (Xi^ i^k^^ • ^y 
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<:> 


^ \}^* \S* / *J\c:^\J^,£:^2\^J^\^ri^lj\\j^{J^\J\j^\^tjJcXL^/^^S^'^6o^/^Xj^^ 

Ot(J^\XA{J* X* 

Jl^j/" *j\i3J3\{j^3^.y"{Ji^iJ\^\ij's\ji3M^J'^i3^^^Ji^^iij* {}/jI^j 

r^/iX l^y^ Mjijl (Jr^ 

XlX )-l/ 

c ^ij/yX{J*L ^ 3 jyi/dLXi^lly/jf!^/ (JlvC^U 

dy"yXj^-XjXc^^^yyJidX XS^Jy’-^ 

ff^^->S/ 

{J^jyctj3/^ykX ^4d^^SuX!)d^^(f^^ 

ir <\y^ c^Xjh ^ti \Ajt 1920 ^ L d^^yy 

lA ^uy^iS^Xj\f^ x X X y 

^^ ^ /\X6dX^(^\y^j\*^{Jd^X. <L. )/y j\yt 
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Yerevan 

o 


5trp,i.*Mki**t 

o 


o 

tJaku 


Republic of Artsakh: Claimed Temtocy 
Artsakh/Armcni;;-' r.-,ntrol 
Aa-fbaiiv.- coniroi 
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I-....-^ 

iS (j^iJ »>>:'/ ^(j^ ^j3jS^j^i3^^i)^i I 

^{jif I 

ij^^{}i ^J 

I 




i^ijllf (j^ 1937-l/J^ /jjl^^i^^^ij'-i jt 1915 
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I----^ 

\ !fj9y^7jj^i(^{yi^y^^(jifiXhijiyJ^iy^i>.iy^j9ij^/y(j^jjjiii995^i992^y^^ij^/yjj9j(j^r^ 

I ^if\^yjj* /^y ^ jfj\£^\iy' i^iyi/l 995(3iJi^l 1 

! Ajji^yL c.^{jtij^^A^y^ij^iyt{S)\A{J‘‘C^AjJi^jy^^^L — A\Ji3{J\^{^{J\c73LJf{jA^^/'J7[^j^ 

j 

j ^^yf iL r'ijjlACljijtj:^i}[e'j^^iJ^t^jZ — Ai^iA^ijtjij^y'jAijj^iiJ^t^jL^A 

\ dy^-ZC ^ /:)^d/\j/'^iS^jjaiSM^yzAij^/^A 

\ ij 

■ y<l*dlJjyiJ^^iyjj2yifyAi^J^h2 — A 

J /ij'i jAjA^A fi Ao^ij^ijUi/ij'iijti^ji ziij'iA^A-y fi}yAA{j^jty^ASy^^ 

S£^t(L.iy£ J* 

j (jyL^ij^j/iij^/y(/‘w:i3_i/ijt'.cjU'’i^r^u^^j?^‘i— Kiy^yi—/>) 

\ S^SytJd <y 

j bi<5yC^I(jyU^ C^-?i(J^(J'’y?3^'’^lf 

! -4;^(jy A /^a y g^/ijji < 

I--- 


J 
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cl ^<L Jyi.^/^y\A\J\<LJi/\43^^\^<‘^\^}’J^\3^L^J'f^^\y\[:Jy/^ <^U'^ 

/J3\ijyj\3J3^^ c: <[^ 3 }jj^K^/ 

Jiij c/^i/ 

<^^ 3 ^ J3\\^^J 

I. ^ i, *» ^ I, ^ 

^J^\Ji^3i1.tLJ’7,C ^<L ^/ 33^\^^ 

^ c^i^/33j7^jyLx^.C)^ ij} 








y‘u'^*\j A3\/ 

\JA3 

yl^ij'\ yi3^/'33jdyi^S^-^S 

JX*7j^j3l^dl(}ldlij'dijiiif* ^lj3iS^3d^3yi3i^\}i3^jt2008^^(^7J^ij^^U^^iL^dxf 3 

Jd Lj' A3^yd^^uy^^^d Lj' A3^y^s^J:A ^\j A3'^4d^^^ 

iL(/L<^ L i^c^Uj(J^2003j/c/ yhif* J^d^eiJ'yi3<^yJ^i3l^if3^j^ 

^^J):^\J^i37^^(^3A3J^i3^3j^j\^/d^j3i{J yi3iL^t/^jtj^ U(Jj»>^^yl^ 

^{jty4\^3J3\^ L yil^J^M/y^^^X 

[jf‘‘ [f*\ij^ if* ^jt3\}\j^^\^y^ J3\jy}i^{f* j7\^ij}U\^^{j^ ijyL^/j^*/ 

y\3{S^ {j^yd^^j^3y\3^ 3d d^ \2.^^3^ -d!!^**? ^ 


^\er*\ 1 feel aiA)fiAi \ ^ ---^-^ 

O T t II L . < I lOaiT —viruses Car^\ 

Cawghf ii^f virus I . J 

thixVs gMrt’ arftuod / ^ 




Yup! Tln<v/sure can. 
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I--^ 

i J 


-if* O' yh^ifj3if^3yi3^U^fj3i^c^*^{JiJ^^[fij!f^ f^ djIj 

^fj^C^i:::^LJfyu\y*f3/L^\3*i^3/jiyf^^J^{jr^f ^\^^ffc^*f\/*iLJf^L — liajt 





















j^LbIIjLj 
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(.L-^ \fLpisJ: 

£^^y^ij\^'^j'QO\'>:,j\^ ij'^\fff\J^ J >j(^\:'^^\‘\i £^ f.j'\lLij\^lL 

_-(y tyyy 

^>^yu>-^^^/^^wt^l^c/'^|jc^lJi>^i_u=^/L£/l-l^lJ^cyy 
y\-/fC|^jyz.j:v'/o)^<£_^ii/^(j; jjf/Xicyii-i/o/jyy^wTii/i 

—L/irU 



-(J^ (fij'^iy Si\j\^/^/j^ (jJyO^ii^ 

:)^^o 

J U( (J^ 4^L4£^ ^ll^ Zl (Jiy^^c^ly I ^ 

29(3^*/" J^Utl946i}\}^.^j3jj^J^^i)i^/'3^^i}\)/'j/:/**)({S 3(Jlf X^yA-l/C^kJ^o^ 
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6^ 

o^j^fi7ij^jj^lJ^^l^^lJh^Jiyf4lJI^(j ^y^*j:^i'ififji^ijh2 — ^JK^ 

Jif ij* A3"* 

Ju^i 3yA{j^ 3 

^{jf JAifj^iAAA^1, ^ytMA^tkL\j{j\ 
LJfy:3 A^A" 3^ j.C\^y:LA^,^3\jAy‘^3y^6yt^-LA /i*\A^A^A A3h^y" 

-u^iJyAiA^^^d^uy y 3-^o'^3^^^u' ^y^j^d/^^jA3fijd/20\oA^ 

)yA^Ad^d^ i^[jAj^AdiJij^ii}// j^j^A 3^3 Ai^ J[d^^^^^-^yAj^)Aji^[^j/j^A^i^AL/^-A^j}dd3*^-^'rA ':^^''Aydy 
4^if 6^dAij^-[i-^Ac^ A^AjtAAjAA^ a-^ 334 -^ 733 ^ 1 ^ j{j^i^/A34d^^^^^>A3^A 3^/^^-^^^^ A ^3^4 

(j^ j^ t/iy^ 
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! Jc^f y^^299,792.458^UO(J(y ! 

^(Jt^^y^iXi/^r^i, /^y^ \^I}J*^<:::^(f ^j J 

j 

^J'l^l/^J/ j 

^jCyjjf J 

j 

^ y / ■ 

^c.^4.oj«^>i*i.<y^;»o i|^~^ ^y ^ 

0^ i 

'^yhi^jhiSl'i' j 

L^ I 

}, * 

jy I 
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y'^iy^<^J^J^^J3y^l*yiydi^j^iJ'ij3fX^iJ'i^uX^*c: ^d^^^^^-dj3\dX'J'^3^jJi{J'\^i^\^^J^\t(^\ 

I^ J^\^\J\^\^ (J^ (J^-(J<^^v^-j y^(^i^t4U(j^2023 J^^>t^L(j^2015yn:^ J3\(y\yttj3 y^(j^2012(ji>ii^t/L<^(J>^' 

^Uj> TLf^i/i798yi^^o^L^ ^ 

/^\7 XJiij^ S^J^yfjtj^}Aj7djXljij3^iiPlj3idlAA[L^A^ yr^i^diAiJ 

(^y^ dt20l8yA df^ i/ y-^iXd^-y^^i}^ AdA 

^jij2?t/i^^iA{j3AC^ X'0jl33^»dd^j:^j{fi^d^j/ 

J;>4(/u>^^>c^^Lrc^;^^(j^ii^w/jf 

Iyp^^^Jy^A ^3\jt^\dddi dXijtj Jftiy 3 jl — X^ c:^dd\j^* A^d*^ dAXcX^-^ 


i^ 00 i^ 


HrtxlOw 

t^mi 


Rwk 1 »to«a*tM 


T# ' A ii O O 

IkiMMR* ^J<*]P* TatMCB** 
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j:^ii'\^^^y*ij3i^\hy(ij J\j 

AcJ^h^j:J^ij^iAiJ:iy<t jJyicjAliA20l 1 
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j -(j^killiJl^Lr \1 i}/\jyiL^A 

j 

i -<^ ) > ■ < S^||)fi > " — 

I Jj/^/^cAi-^;_J:^((/^’tc/y 

I ^ (iy^y^yAc/^^c/v^ 

j (3y|^>^ A\y^ / J^^y^lf AwL(>A 

^ ^ A V c3 ^ ^ 

ffA J 4^;:^ Z^AJUI S^jitjAjAd 

Su^* lAuA 

ij^/ijji^jid^{J JAi280 A 
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■ \j yt {J^{j^ (^\J'^7}^^\J^y ■ 

j -L^(^(/c/^4^lif>^'ilj^^>J^>J^^i^(j^^ j 

I y^7>^/^^\jtiJ^\4ij^^j\^ij^2^J"^j^^j\7d}lj(/'j\y(f^j7l-Ai}\}ij'*j^ji,\j^LJ^ij\J^/ I 

I 6^j)y/{J^^^j\7^j)j^\{j^2^J" I 

! -0 }77\S7j{i[JG^y^J'\yd}ljj:^j\7ijAi^LJ^ \ 

j [ 

! yttj^j\j^\^\i^{y^^ycLj^j<\/^i^^^{j^(ji^ii^(j^iy(Ji^^j^(jA^(J^^{yLij^9yifi/'Ai77^^(j^^ ! 

I <j^e/<(/i— jA 'I 

J <:! /J^ij'i^jyli^ijf^T ^J 

! ^A^\jytAj){^* jA\^A^ \ 

■ {jAIjJ^ AAA* 03^7 ■ 

I I 
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~4U'^/ Ji^~Sy-^U'-^-i^'2.Q2\^jG\yt^J^i/j.y/\.\^jj^^J'^rJ^ ^u^^j^^'^\^y:yjtij[^. 


^6JM» 



d~^f^ 

220(J' /^i)Tiy[^ij:ji^^\/iii^ii:J^i^Jll.if^^J7Sb^y'U^^ 

ji /ic^-if^if i/ £tii>/<Cijh)t<^0)jy£ 

iJ)^ijMj^t^ij/tl^iy:~<^t^j?[y<^ <L. ^/C>i^ JU(J>y(jj;>L(ji^y "fd 

d/^Jddf ^d\yy'd ^ddiSdy' 

d de. 4-dd \4'idCd/ij^d 

jt~<^\djd^’iJ‘d<iddud^'Tj,j!^ddd^:it^>'4J’>dddyJdCdy!jd^2Lj’j}fi/'y:if U^ddddd^dd'~ifd'-4d> 
S‘^d^iJ^ dc/^ ■>^-'>^cd 

^ hi SdL^{Jd \S*'U'^)^d\J\d^J3\<LJdc:^\J\^\Ji\J^<^/^y^)^J\^\{J^{J^*\/\/\:X\yJ^^^^f"^^\J\^/^^y^\h 

cT J^/^yWlS\Ji\\J^J\^d^t^dd:,^X7d>J3f{f^ d^3\^\Sf3jiy^33^ d:.j\7 d^j3^y^J\jJ 

d:^j\7 j^Sd^Cyt^y^/ P.d^y\g\7i c:^^‘‘3/ ^y/^y^j3/ ^J\[S^ i266 

jt^/yXiif* ^JC\{jy \>ijt^\}^f^jz — i3{Jdy33iS^ 3yd:^j\7 d^j3^iJ\37^d^^^^iJ\^^ 

(fd^ y y^\S{J\\J\j33yd^ ^^^d^i}yc:^d^3iSi^ {J\jt^\jjl/{J\hj(f^^ytj3 /t^d>"c\d>:^MyLJfjt\!)^j3\^^L^\f 
d:^^ij7ii}yy^^^y^\fli3yyfuyy^*ij^?\yy^i7^J\:J^wxty* /{J\^i^{Jtij'\yjj3\\7\^\:ti9j\3}/J\ 

\xyyyj/'\yd:^^^^yy^yyidy ^yy^^ydid\y^\j^ /yij}f\3^j'^^^{j\^dyyy^\7yj^{jt{d/yi^:ti7^\^d^{j^jjyd::^y \/d^y 
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^ U^/, (J>^ 40^* ^ ^^ ^^\j/ij)£ (J^l iS lA (i>^^ 

IJ^^lT i:^ l/ j/:jU>?^^jZl(J(c^^>C:^f>2'lj^U(yi/) J^i^(j^>*^ 

yi/V'C^ ( 30 iJU<i;:^^(J^ 1850-l/^ — A 

i^(J ly^ 4 ^ If 1 Zl If 1 (J I J f Zl 

Z j72^jj>£^\J^* j^\\j!)\jA/2i£^yi^ Jlf 

fj[}j{^{j\j3\iS i}y^J^LA2~^^J^*^d^ (/i^lf ^ Jf 2 I 

^4^ Z yt\Jlj\!£^\^^\J^^ ^lifblJ(J^(J^JL^(ii:^ 
a**^l‘/^tJ^1^^l^wL/^^£^/:jLLy(jy l^l2L4lu^>h^i'^l4j^y/j:.yOy^JIJ^4-^2^ 

-lif if* i>/U Jyf L ^ijiy ^ t^L JyUy. ijjiyi j 7 "^ 
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j&\.J^i:^\\^Lj^j^LLj,)i7\j:L^L\SM 

j/^/ JiJi\:\7^\3*^^ 7jlS LL^^/i 

\S* c.^1, </3/^(i-^(yy^(jf 


/j^ jtj^ U 

^ljyCl^*f(J^^J^jJ'j/l^^(JlJ^jjJ^ j[:)(j7^\^^ l(X 

<^3i^3j/73J3\j\^ izJ^ 7^^ y J/^3f\j3^ jtj'\\J^^!) 7>7/373\^\^ 3 ^ J^ L^ ^\^\J^ iJ^(J/^ 

Ji\j// C7^^^i3y7\/ jy^(/y(y(JI>^t^J_l^ 
Ju^iZlwL /iL^jij if(jJiy>iy(jJ33j^f32 — ^\J^\{Sj\J i^/2^/•jtj\}*(^03/,j//2>M0'c^j,\{^{j/!^{J^^^/i 


d\7c^Sy^/^y77^3i^3\J^ (J?^ ^ ^i, y*Jj^Ji^*ll^i/3!(J^iJlj33^2l^l^iJ^L(j2^*y'l^YlJj^iJiy^ifi/3i^f^y^.\^/33 

Ji{jy {J^\^7J(S7^\Ji33\J\nJ\7\^\J\J^7^^'^^JJi{y'ij3\j<iJi^ij\7\^\JiS\^LJjy7t. 

^{jt yt{jif 3lyJ’ ij lij 32lf2}^{J' ytij^ i^\{y* ij^lf\ S^^3*i ij^ J3\\j^y^/Xf3{j 3\^3 y;^i./lij^iji/i/iy'll^j 
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I- ^ 

i j 

i i 


iS6^ lA^ ^xy' ^^ii/J^iJ^ J3\ij^* / Z^yt c^* 

c^*£:::^iJ^^Uy^ ^LiX3\^iJy^d% 

^!)l>3\jt^tj^^d^[ SJ^^X^3Z3^y^\jf [Jl\^3^\id^ ^ 

-dZdf [Jiyjj3id^^uj^ l (jl/i yr^iJf^^i^iZil^/iJ^Jlif^ 

z!^d'i^Z^3^jd'^**jZh — ^1^3^ d^^y 3J3lJ^^d^ 

^/-U^ ^J3^ yii ^/^ / ^ZL{^y^\J\ 

-(J^ (J^lf 

CLdjJ^^^^^d'dki[jZi:^3rL(L^J3^^^}’{^/33p:[J^^\^ d**^^d^^*y**^dJj^\Ji3C:^2dJ’ ^\/\fJ^3f^\J\^^{j'dd^^!l^,{^^3J^3f^ i3f 
[j^j*^3c:^jf /i/LCw^ii^L/' 3^ d'ddZd^^^3^J’{^^j3\\^\^.jZd*^^S 

33io3 J^C^^y'^3/d'^U^y*^:^^[33^^jd' ij/'33/4 (1/^3 3/i(^^iJ^ 

(J /^*J^^i}i3Z^\fU^jd' ijj3/^l*ycijj3^^t^^{^J^^i\/'U^t/d^?i/J?[^(j^ 33il[/C/3 /^t^3/ 

jO ji^J^dZZ^^Ji^^A^kd)d*i^Sy3J3ij\(fjcyijd'^1 — ^^c\ifj^jdifi.J^d'’^ -- 
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/ 2I (/>* j cT 

(t * ♦♦^♦^♦♦♦^ ^ ^ (t ^ (t ^ ^ Vi 

yrSd^ ^d^^^^d,yr<^^^ij^\^yr^ij^iS^jiS^(jii^ji^iS^ /^dd id ddtj ^y\\yfy^\ijj\^\^ 


Brain: The Story of You 










1 


^d\{S\yc{jjl 


^^[j\J^y J^^^ij}{^iJ\i:^ (jt^Llf 4Uyd^J^iy^ 

L<^ Z dcd'y^ jt^ld^diS jd^iJidy^ 

cL^\L^d^6 )^cl^L^ di^i^dd 1766 

J^yiifi u/ /i^JLJd 

udijd' 
d^-d jd \S^}?iy^d\\Sjdddjt^^dd^d:idd 

^*^ud d^dvdd d" 6-^ud cd^ij^d^d^d)ij^(ij!rd^j[^i^^di^yd'^ijj^J^ijd^ 
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Jj 



February 


January 


March 


October 


August 


21 Insects 


28 Flowers 


The Cosmic Calendar 


The 13.8 billion year history of the universe scaled down to a single year, where 
the Big Bang is January 1^^ at midnight, and right now is midnight 1 year later 


September 


November December 


' Known from telescopes looking back in time, physical models 


The Big Bang, ^ • 

^ StarSF[r$t Appear 


15 Trace Fossils Only 
22 Amphibians 


Thin Disk of 
the Milky Way 


17 Bones and Shells 


. ly Known from geologic record, fossils, genetic drift ~ 


f The Solar Oxygen from Eukaryotic ^Multicellular 
f System, Life Photosynthesis Cells Life 


18 Vertebrates 


19 Land Plants 


20 Fish with Jaws 


25 Dinosaurs,—26 Mammals 


The Final Minute.., 


31 The Final Day 


Dawn: Apes and 8 PM: Humans and 9:25: Humans 10:30: Human Brain 11:52: Modern 11:56 to 11:59: 

Monkeys Split Chimpanzees Split First Walk Upright Size Begins Tripling Humans Evolve Human Migration 

A human life only lasts for the blink of an eye on the Cosmic Calendar: 100 years * 365 * 24 * 60 * 60 /13,800,000,000 = 0.23 Cosmic Seconds 


Known from artifacts, radiocarbon dating, DNA extraction from remains 


End of Last Ice Age, 
Sea Level 400 Feet 
Lower Than Now 


Agriculture Leads 
to Permanent 
Settlements 


' Written records 


Columbus Arrives in America (1.2 Seconds Ago) 
Christ Born | Mohammed Bo rn 
Old Testament, Buddha i I 


Dynastic China Begins i 




Im f SSA 
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J I 

J i 

j i 

j j 

i JXifJ-h^j^yr^}jf j 

I yU/' ii-/r^I 

j -Jl/-yr^^L/^ ! 

I ^1 

i i 


{jt j!f y<{J^yi{J^ {j!^ 
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^ijf (fij^'St5*^^ 

-L? l*(>, J>r/ f -(^ ^ i/r Jyt** 

({J^ Jiy^i J^(j^ Lrjyi^-<^-4[^ ^ ^ 

J^ !^\^{jf i}/j\^ <:::^^ji,{^{il^C iL ij^ jj^iJ^ J^iiSJ^/d^iij^^^J/ 

{jr ^^c.^\J\^^LJ^yiLj^^jy^}i}ijji\L^\i^^js}(^(^^^^[jtiji\^ 

iTiiyi'c/^ (j^ Jif (jl5^i?(X^-y 

U^ (J<^<^4;:;:^(Jll-(JtJ^yV^^lrJl^>lJ^ 



^:)--:> 









^>^2^/J<wLl// i/ 

[S^^\{S^(^ytL^\X^ {J^iS 
14 / j_iyi jy ji ^ wiir ^ ^/i c^i>>V -uT^ of 
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jAAc:^\j\AA^Ij^A^^dLJd6 

^d^dfyt^ Aj^{jt(ijd^^j\j dLij3 

J^A'ddAT^jdd^dA dA^-^^A dA^^ 

Afd^ 

M§) -(»^)- 

ijj^{}py7(^d^yd ^d3)rC}^d^-^Aj{j?*^{jA^^^ 

A Zl (J^y^^^lf ^3 Si^33A jt JJ>^ Ai^Jd 1^d^-d& A\3 A 

£* *t ^332^33 jtA'* A^Ayd')^iJ^I^yi 

d^A^A^dd (^ /A* ^ ti3^diLAd*^ A Ad^\j A 

dA [f/d^d^^d3AAr^d^Ad^-^y^iA^unicomdJdA 
AdA^if3^dAd:d^dS^^^Lf(f^^^dAJ^A^Jd^ddiA3 
i^ij33yAAf^ A^difi^Q^d^iA>^3fAjfA S^^idJd 
J/ A^^^d^AA^dlfli>dr^^U?d3^^AAddA^d-^^d'A 

AAd^^d^-^Ayy 3771 }^ d^y<^dAAA^d} 
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’’-L^Oriydy^^^ 

Jf cJ^i^lJ>^l^ 

^)-(S(Dg)-- ^ 

{jyt^iJ^ijt —jyiv^ 

y(J^l^f>l>Oyi*yJi><^iyi^^^lry^lryo^ A J9>^ij* 99{J^ ^\j!l ^\J^ 

\j9tj JcJi\S* {^/{j* \^h*^j\3\ 

/ii<J^3^iJ^^{j3^iJP’j3<J'ti\J^^J^[^^\{jt^t^^J:^<J^J^j$\^\^\j3\j!l3^{J^ {J* 3 ij^9\J^ 9\^L^J ^\J J* ^J^iji 

-^dl^ Jl </f /^.J?^L^ti4d^jt^\Ji 

^9^^^^{jtjJ>^\ji\3^J3\LJ^^ yli, Ji€{j^(^J 

\J\^j^ J3\'(j^ i^y:9^ i\^J <::^\ LJ3 

cy y f(y (j!^ iJ fU^ (y (Jl J Jl*y wy Jy" l-(Jt (J^ (^ Ju (J^ 

\J^{J^ [j3j\ytl9^^1j\<::L^1^^ ^{jti^y ({jt{^l^({jtij!ilji({jt 

yi J33 )^ ^^ ij'i i}\^ iS l/*^ ^ (3yy 

iS^3i(y jjt^ 

- 
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<o/^( ^{J* {}/6\/'\^^^iJ'\^<:^'Q:,3iJ'\^\^^yt^cS^^/\J\ijt\^3iJ'\(\J^L — X ij'^\c ,<L ^/\y^^ 

-!>y^ 1 ^ 1 * 14 ! 

^\/^k^\[:)f} j3\X\J\i3iytc^\^\J\^<L^\^* ^{J^ {^7\\/\j^\j\ay^3\J\^.Q [:)X 

^\jX {J^'‘\7 ^^^{^‘‘^J{J^'‘\7ij3)Xi!ruV^^^ 

{jX LJ3^X\J\J^LJ^\^X\J\j3\^^i:^\^3j\}^^^ (Jlly^ 

^^yjj i/f 






-<s(D«>- 


.1 


iy yi<r {}/c:^ijt\J\^{jX'({jX'^U2 
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REPEATED EXPERIENCE 


CLEAR DISPLAY 




f PRIMED IDEA 

t 




GOOD MOOD 




C auses and Con!;Rquftncrs ot Cognitive Ease 


LS'^U^y^'.‘*C =—/• 

(/>';J>lfic-^bjl L/mere exposure effect/ /L}^[j^i/jii:4^)J:^^ij\ti/~£^il/iJr^iJ^4 








M. i>\(- ** y^- 

^ ♦♦ 


(^[yj3\{^ ijj^ JijtA SJA j:JiJi^i}UfJ"ijyiJ^(jffAi^l^lJ^ijC^^^Z — 

A A UA ^ ^^ ^ ^ 

---:- 1 ..:... 
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^t/£jjl^jii}/^ ij^ D^ij^ i)Jj-L^ i/ ^ 

y'j^iJijt^C^^i^J^^^iJ\^^{J\c^ij3^^^^ij3y\y:^\Jh\jt{j}03\J»^iJ^\\*{}it^^^^\yi\y^^iL —/ZlJuyV(J^ 

-1/11 (^1^^ -l/y^xJl IT IV (^^^-1/ 

^\j^/i^ ^ /ijt\A92 ^ / if:)l^\ijtf/\ 

-(£^ 

Jihi:/ 1507 

^Jy/OJ^fhj: 1613o^c/^^y 15631 554 o^ 

f\jt£j^j\/\^:>^\fr^::}j::}jj\y>\^j\^fi^^yijt/S\4^y^jM4i^j\4ij^jf^ijj^\}^f^j:\J'^-^\i\Jifh^^^ 

^f cCl^iJbv^ /jt^\^i^^\yji\iji/j^L^\iL^\c:^,,^^^(ijij3y^(ij!^\ifj^\y>^iJj\ji^\ijj\ 

jy l2^ (^ i> i^Si y^ Zl t/l 

The Invention of Seienee: David Wootton 

- 



How we Got to Now: Steve Johnson 


j 









j^LbIIjLj 


I-^ 

I I 

I j\fj^\^\JS'^\J I 
\ LJ}k^\^u:i2:^jLX,:}i}^pJ^ J,/ i 

(J>f^ ( 3 ^l/^ ^ 

y^}/\j7\j3\{j^^^J^ }iij}\j^\^L^\3*i^3^J^/{S^{J\^^Z^^^3j,\S J 

/^clJj p i^y 7j{Sj\a I 

^\J^2:^J2^'i)^;:^J\7\^iJt^:^J\^^J\Jfi^JJ^^\4/‘^\J^2:^J^^^[^^J}\sJ^\^X\^\ I 

^iA^A^AjA^A\ 

Jli.i^fj^(jJiyi^^(j(^o^ A J 

y^^x^A/\jyt\y/Aj^^y^jisAjt^^^yyyjc^^yf\ 

yy^7>^y,SyyAA^A tT^aA 0 ^i 

-///1 

c7\^AASAjAJA^ j 

^ 3 /J\Ay^\7yj>iy\^<^^y:^\7h^j3\{jA^<iJ\^\y\<t:^3i^3j\}/AAiiA'y{S^^3SiJ^iy3\i}[y^^^j3\Ai/ioj\3\iriyi}/ J 
AA^^ytiA^^A^^J3\^^i\^^^.^3ij\^\j3\y\^A^\3/id3A^^::^\^Ay3^^Aiy^\y^j^ ^ll^Zl^L^ZlintiiitionJUL^^j^y^i^f/b ! 
y\3yyi{jt^L^AA{Sjl}/::^\jj7[i3ijc: 3 Ay^ ^ 

A3^jtj7dj3i{7^3J3 J 
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Fooled by Randomness: Nassim TalebwCC^^l^^lf 

2 §ijJ\} SdJ 




•<B(g)@ 


•<!^ 







yf /\J j\j\p3\^ 3/‘\^ 

(J^ LI/ lyf Jl 


tj3 / ^^\J ^^ A) /J3\\/\J^ cA^ 3{f* \j3*^\Jyf LJj^\Z^ 1J \^\j3i^/33 

(}l^l^l^j4^3j^ifi/f i^fl)3iJi/f i>^3Jl^iJ3jJif(ji^^[/3 y^i*ifjAl^i^J^X*3^33^j30lf^i^J^lJj/llJjllJjlji(ji3J^i^jgjg^^ ^J^/ 
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dA-^dA i}d^dd^^'^^Sd^[y 
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Jl i^i— d^^jy^A^dyiJAdc^A AA^6^-d\fyiyj3\J^c:^d^ 
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I I 
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j People feel they understand eomplex phenomena with far greater preeision, eoherenee, and depth than they j 
! really do; they are subjeet to an illusion — an illusion of explanatory depth ! 
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ij^jX'i/' 1827c:ji^c/^ X /^X 

Ending point 

X p ^\J^ y^j /^:X'7 

XJX^J^^^uXiX^*XXd)iyj7.^^i^ bXSj^SX^^^y^^i/ 
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^iS^jj77cX7XX*^X^^^XX'^-^ 4 X ^ Xji 

i^/'3}j3\X^yX*‘XX^*-^^XXX^X^X' 7 \J\SXXZtjXX' 7 {jt{j'PX*ij3i^^* 

-(3^1^ (X-f^ y (J^v^ i^l/^ XX^XX Xj3^3Xti3XX 

uX^^Xd^ XXiX X^ ^ij!X^X7 ^X6^X^Xc^3\ji)^^^(X^X^^^^X^ X 

y 93ljijXX^XXX6X^XjG^X\;^X3y^j3\^XX3X^\y[jt{J\7X^JXjyty^iJ^X 
Ji>^4^i905-^if i/^yl/^ij^ 6XX X6XijjX^Xi^^X"X^ 

^ij3Xk::y>[^3Xx^^X^^^-^^X^^Xii{^Xi^Xy7X‘‘X^^^ — XX"37X^\jt^j^^j3\X y jXX^^X^X*XXXX 3{J\J^j{jtX^\^ 
^i^J^\»j3\^i^\t>3\»Xx\^j^jX X^/^X{S^^xXJX XXX'7^i^j^33ij^iX^j^i^ XiT'^iT'^ 

^y Xr-Ui^Xljj^^X6/^^X\y^ y^^ytc:^MX.y*X^X\t^[:)\/i(\j^2^j33[Ji/XX ^Xj^f^i'J^jXXX^y^X^X 

-X^X*j3 \tLjj^\jy^{j\cL ^ 2 l X (XLJj3\y^ 

c^*j[}jXjX^^/ 33^Xi x '7 xy X^-xX XyX x^XX '7 

-- 











j’nlmlljLg 


t/piwCi^^v Zlcrt'cfT 


It is a magnificent feeling to recognise the unity of complex of phenomena which appear to be things quite 
apart from the direct visible truth 
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/vycf‘i£(it/ Jii^u^Ui_J:oJf47-irlfJ'/<i_/yl>^fii(i>c^ZlJl^^^ 

^Su^~U^ JUiy/<:::- 
-Z-i/^ Xy^i/fi_>/ yb,i>w 

U J^7 <i— i^jhS -ijf X^ •^iT" lit/ -<f->' ^ ^iJ^L/-> 

yjZliit/JU110ij^iyC^>v^ ■i/'J^iJ' 

_(/" ij?lf (/i^iy9jl/i:::_.ji^l/yCjr.^i_l^ 

J^JCjX c7) 

J>i/^1997c^4jl5'*ilJ4yi^lfiit/-ciij7^>'>'UL'77iji 1995 j>iP^/U f‘i_^/7^>/’iy'yiy / 

>:: lJ}l64j)llJ'yl22y^XlJX XXSt^lJ^I 

_^i/y 1 16/XiXcH'^^^cjX' /d^lf 

40Vy40?wp^i^/li^>/i/l/lj;iJ^^ZlViL.j_fl/y30iJ^^I(J^^l/l-.j_Jf70/^r'Vil(J^^l/ljl>-wri^:^2_iy£./^r'^lJ[jj; 
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yc-jd jid^y^Siy ij^ jty^ j:^\>^iy iTi— d^jd'ji^dpt^hSy 

dd\J\^^yty^d^\{Syjd^ddd^* ddddydyd^^^^dJ'jjj'^iAydJ\j^\^2^/^jj^\jy}\j\}d\\Jl(^**\ 
(Je/(f(j^ {Jd (yjU(j|^>^^-llJ/^ji^ 1659763. y\^\ydy i)^^ijjd^':t-dd>^^dddd*1960Jy^if*fi^86ij^d 

-if iS^/ 

d dy y*-idSud y^u^cd 

iA^^^^dijd^d Sy^ S^yyyy^ d^^yd.^ ^ 4 ^^ 
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O^I(^l^l^l^l(J^(/^ l^iJ^ j:J^d"ldljyi)jdi7,iy,l!^ j^li/'yid^i^^y^yd-f-^d^'e-^ifyyyiJ-^^^y^Jy<t yA^yi^^y^UjCu^i 
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i ij^ScJ^^ 

! ^iy"ij3/'3^^l\^^ij^lJiJ\^i£/i 
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! ^\3^\j3j"j\^^^ <^h\4 
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Atrocitology: Humanity's 100 Deadliest Achievements by Matthew White 




^-Tl j'l^Jf /” JijhlJ^hl — iS^j'^Vuy^ L-hl — 

y.JbJifii: Jii^-lf,j/Asjy’U'y'{^lJ2jt 1960-^Z_if f* >i\^ 

dj^ ^i)4^ijt^.jj4 A-j^l 60 

-1/ JC-^ ^/jOf C^/<^ ^ 

960^ 1 Ovji^ijii)^ 13yy/i-L^Y^L-(ji^/»yL/iJ:^-i/|^i> 

(fIL-f-iydd-^jd 

t. 2lx>/‘ij2^~j0y2d.'(^^-.\.j0^£:^dy^^oy 

ti^/d\Jrj)^}ijydi. iCJ^)/ijAd^d^'^dy^jd^diS-c^^-^^ ^ i^dlc/b/y 
iSfjyliAUfiJ cJj)^y:t'‘^y^2diJ)yd)j^^y4\d)(:::^lJ)/did^^jjd.iJ/>>^~ d y!>>^iSu-^>Jl70J<^(}(}Ai>ydu^/i‘f^ 
i/iji'jliydjLjljdyyidj ifddf \j>\d^ J''^^dc/7 y^Ji'A;y7jSASJd^4j\^ji\d/dv'y^ (f 

^j^y^'/\/'<d~/j[d(fijf~4' Jy7.ddi—'ii{:)^25(>iJ~\^2lJc>y_Ad^2di£.jizyji{d~/dd'd4A^d'^y 

J'-o^ ^d^s5j:j^.-(fi})y/^-Ji'Lc7>ddd^-u2>Ay[f- df j: 1972,-i/i^-.-i^i:^if 

Jdyddd d'-d^7~ud' ijyijdi)) 
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I Sy ^ J 

J — Aji;>^i/y^iJj(jfi^^yjiyjyJi^jj'i^ 

i ^:)- 

I j*—- 0 - 


j[}j{^{J'\^yi^yt\y\iA^<L j[}j(y^^/ [j!*2!^f (^{J^f^i(^// Ju 









yd' ^ ^ 

hJ^yjii^jtyd^t/yjtjr^iL^\rcJ3iii^^yiJ\A^ii)jlj^:::^k^jtj:^l^ 

Jliy JjiT L^ (J^ Jl> 


j^i^U(yjyj^ific^j>VjljLdy L/yd y^y^:^yAA!Ld^^^/jAiyyj\cy:/\j^^jy Juvcf hy^^dd^d^ 
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I c:^j^^iSfiJi^iJ^\M^SU^^ 

! ::}li}y':^LJ^ LTuir/^l ! 

J j^l{J^j^/^iJ^ji/j^\/{J^/ii{j‘‘j^/^^/,k^\\^J^j^<^j2^y‘u^^J UZl CL^<^/ y^(iu^If<^1 y^*^^y^ij^^*^f*^y: J 

! (>,(iy(i^ J :/Si iSiJ'i^^i^^Sjj7[^SiJS c/d^yf” ! 

J ^^[^jS^J^i^{jt7i/ij3ii^J^7(^J^^^j> J 

i i 

! The Serpent’s Promise: Steve Jones ! 



ij^ U^yf Si^^/i^^SS \^^i7^i/ L^4-y^ J^iijf ij* S 

(\jf\j^'jS^^Jj\f[J\/7jS\jf^<LJy<LJy\Jl\J^\^S7j^\Jij^i y^Zl^/ dLjlSy^ U^ 

I>^^I(JjU^(J^(/1c/^ ^iS^\J\j^ij^}^[J\^j^ ^£:^j 

^dSi/ 
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i/ij^^j^jy.C^ifyc^^i-l/ /iiii <t/^ i_ c/ 

Zlyl>(/ UZ1(/ ~} 

~iJj^ijtij'iJ'{fjjiJj^t^iJ't_)l^,^ _ 

<£j/^‘ ^l-^J'LiJ^^O'-Cly^d/^ut\7\SJ-^)/)$cd^J-h^jO^<=^J'^,^\/z/.JeS 

1720-1/ cJs^iJUt^(fyty_)i^^yitj) U/" 

-tJ 








-- 












j’nlmlljLg 


I-;"":r—---7™";--;"i 


^-(3“^/, 


Ui>e-< 

\^^\j!^^\d^} A Jdr"cA lF r"jyj)7/^iA^ 

^j:.iyi -l/ jA ii:i ^I ii^ wL ^ 3 / dk 

/^y"93 ij^ {jt^\6!^ ^jjf^ A' 

^d^-d!!^^A[J^/{^l — A A {jt<^jl iA^\J\^/’ i^j^jA J>t 

^\y"\^3/^d^d(f^\S }{jf ^3liiSyAd'^iA^[i^^^^ 
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1 00Ji3^,y'ijA\jt<^jldAS>^^C^^ddAj^33\j^\<^/'33(fijtA‘i^ ^CA}Aif(}AyCj^^iy^i^(jil 662^CAyjJ^dy^^^^>^ if 

^^Z^k^^/ifJd46jiJiAjj^^^if J^JiAfi>4jA/ifJd26dAH}i/£cA^^^A/Sjdj(J:^4r^74^y^^Ad4 

ifdA^^Ai/ yd^yfAdk^^-^A^/A Aj' yj^\^A!^ jA ^jj^ 79 j 3\67 ^d' y\jA 

yjf ^^^d&^^dijdd^jA ^d^A ^hA c^j^97 ^\Ij / 

-AA 

AA{jj[i*iSJf ^^^d^ yiAA ^d' y53j^»^d ^^d^-^dA^dAA\)^/A3Aj3iyAd2d^^SA^^^Sdd^i/{jd 

<^i}As^dt^A ^Ady^icA J^^dSd^if^ 4^k^^ 

Observations on the Bills of Mortality 
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! <^) - (^)^? - ^ ! 


(Naive realism) (J>C—^ 

^jyj /i^jijlrc^^ ^J >1- ^ c^l jl Si 

S>jJ^ di(^ jt/>jiL^/ 

iXj {J^ S ^jItc ^ Sif S ^S 

J^Yc^S<^j\ai://S /S\j3\iJ\{^^^^ty: Y ^SOi^S iJiSS-^&^Y 

tj^3ij\aSi^^^^U^S(J^C^3j(J^3^Sj^S^/'(J^IJ^Iijhl^j^^(JI 
ijtl —/j^lT ^ij{jt^jlJ^^l{jf{^{J'il^jl<^^iL {jt^jj^i^J^r"J^{J^y?iL ^^{J'i^^^^S3(^[j\X3d3ljJ^^^{ii3SY 

3/j3i^i}yi{yj^j\rcd^3ii'^^»jt^iji)3y'^iS j^ijii/SytS {j'^3^.y"jt{Ji^.jlL^y'iJ\^i)3^^j:^lYif 

ijlc/^ ^3^i/i^Y iyt^t)3 J'^{Y"Sj3i^iyi:i^}/ 

^4^ycYf3lY\f 

/^/33S\j3\j:i^3^2Lj’S^^^/33S\/^YY\j^^Y^f^j:iY:d'.xiS^S^3\^^/^f'YSYy^2Lj’j\L^/YfS^Y 

i:::^^{^^\Aji^^jtiJi{jj>^,::J^l^3)i3\^iY-U!l^^^YiJi^.J^L^3^c^^\S^iiJiyj3^Jy:3/S^lLij/3)S^iJ^Y^%fj ^^^SjXS3Y^^ 


We don’t see things as they 
are, we see tllShl as we are. 

^ , , Anais Nin ^ 
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Social: Why Our Brains are Wired to Connect by Matthew D. Lieberman 


-- / 

^(J'’V^(J^ J^^lT 1850-(i^y6'’ 

X 

^/il 1/ lif iTyCtJ^’O^l 1/ Ci* lif 4 I/ ^ 

j J::^^ (j^ uTi/^o^jji^i ^ ^ U 4 ^ (j^ 

^(/wL ^ Ji/i^lc /'**'^}\XX 4^^^y^cJ^7j\f!^\x 
S^-iX OiJ X\j^\iXLX ^ [JJX 

fe^/j.y'i/ J^iJio^/i^i^^iS^C^ /c^7jtj[^ij^iji ^^[/:/!> j 

-L^iif /-Ly ft(jy 

yiA (3 4^* A* A 

.^J?-fi 

0 ^ }^ A Add^d^dx fAcd ^d 

-- 
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^[:)\j3\^LJ3/Mj^\J 33/*^\J^\^\Jy\3({J* ^SQ\/yt^ J\^SiM^i/l 

^{J'\^\c:^{^ j\^ ^[jt^\^\i^\j\ijtj}j3 

\Jj y\>^-ijyi 

^~-4Uj^-c» 

^ ) - ■<S(II)S>‘ ■ ■ ^ 

5>L“(i_=_^L.— ^iSj\^^y^Ai 

♦ 

\j\^\Jl(^\/3y^\J\Ji^\/3y^yf{^‘‘C^*^J^\/3y^!^\\^i:^3i£'j^jiy^J^\^j3\^/Si^\J^j\J\j\^*f^^/^i3i\S 

\:fi ^ ^ ^3 jp3\J^L^\3 ^^{J^1LJ3/ 

J3/3^A^*i^lijXjc/^lc/3 Jl^i/i3^j^^i^ifj^ J33ijA4::L^ 

iS^33\Aif 0^33^iSf>^S y-l/ ^ ^ l/^ t^cTL/^ 

if* if^\^l*jij^J3i<^[/ij3\yL^lj3l^i}A^t^l^j\^i 

•^i33ifj3^jAj1:*^l^jlJ^3/i^l*(J^jlj3:^iS ifl} ^ 
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! ^^fj^y^J<^(J^i/L^Ji^y^f{Jl9751^Uji^^.J<^iJj^hJ^i>//^c’^/jL^J^h^ji:j3^^^^ 

J (J^ l^if J>^ JU^>CU 

I U^ {jif {J‘‘\^^X\^d/'\j\^\3{:f* i¥\ J\J^ 

j -(J*^ 3 

j Ju^<^wLu^>*U(3^<^ ^^1963(^3 l(j^^— i\3\\j\^J^^^{jf ij^3^\yjt^3J^ij^^i^A\j3\i^\>^<{S// 

i -4£^z^y(j^Li/i j>^i^ 

j ^3^j{S^jtjf^(^\^t' 6^ 

J i^ly t?^./"/"Jlv^l J^lif 

J iJ/i)3lj<::;^k^<::;^y^ J^^C^[^<::;^j\P'33ij^i^(y^ ^{Ji^j^2^3^031 SvJ^iJ^ 

j Lj:.lJ^^ifj\^J\yj^i/jj3i^\y^3ji^i^J^\f^j3)^y^j^J^^^^^^^ 

! /|yO^I(J^ 

1 - 
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I----------------^ 

hiJ^l^>l/‘i^tifji'iJyi^$tJ^i^iJ'l~(ji2^jy'jl'llJ^iJ^ iSijiA) 

..J?^ 


<?<? 








(U?Z_>t J-^ 4 C(/L_^w^i;)_::_j>~^|^((i 2018 -Jtiy 

lyc^ y 

y^^Aj/yiyyy \£rc:^\j\i3(\j^2^j''^7 {j^i — 

:L)C^j3\^\j3r^y^\j3j'<>j3\'l:^jy"?i^\:^\\S 

£^yy^(J^lk^O-<^lriyy i^yiy^yr^(jyiy^^i^^y yi 

y’y^yIfyi— 

^\j^^yt3y^^yJ^^Jf(fijt10\^ijtij'\^\j^{J\^ijtj33iJ'\{J*<^j\3\J*j3\<^\jyt^^^Jfc^*^iJ'\)!' 

y^ ^{jj")y/\J 3l:^j3^\S 

J/y yy^c/ y^ y 201 Syr^y-i^^ii^y Jy^ij^y.i^y^> i:;^2006 

jj\ /y ^^y ^9^1 

(/1 (ji>^ ty y ^\jf y ly (ji^ a f** Jy ^ t*yx (y y ^ 

If y (j^if yy j yy >^i o^L(jt 

y"y y y yy^y y c^ yi^jik 

uyy^t^yi^yo^ii^iyy i^/yi^y y yiyir ^yi 
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^^^\^\/iJ^\j^(^^\{jt{j\j3\i^\j^ J^{j^ 

J* 

l^li^^y^^JljilJ'L^^y^llJji:/^ jlVli>yiJl^^lS2^Ji:(J^Jlji2 lj3\{y'/jtij!)\3l ^{jj^^l/ljt{J\j3\ 

ij \^{J^(f^J3\^^yij3<^ij/jtiJiJ^<^^^^d'2^\fSd^^':^^/'dM-S^-^J^'^ 

if7Jd^iff7^i^^y^i^2 — ddd d*7^ d'^d'^c:^\Jl\j^^\^<::^c^*Jcy‘u^\M yid^d^2^/dd 

1^2^07"^iOycjt 

^i7 it/ did^AiJ^ ^ iA ^^.j^iAi^i^y*/ ^ijOjS^^Su^A 

Aycij^diji 

i^^[/AkZ^ y%(j! li^ Zl J^ |^U’4^i(j^^yf i> ^^\}i^2^yc^ij){yJ 2^d/^ 

^ 

^ ^T ** 7 j^ y4(y_ 

♦ 

jdj^iid^iiu,cJ^jj\}i3A^^^{jijiAi^j3jJ’if^i:^iy'Aid^ iA6^yA^2LdlS7jAd^{£^idiy^d/^^*^y 

d-f/yiAj^ ^ij^ayd 

A^2yuytdfi^h2^ji:^^hiJ'L4^^^l2^/Al2d^liy:A^yt:difjhl(^d^iyi/'A^2^2^^Al//^ly^*ytd2C 2 C 2^ydd^\Ji 

yAddig/" d^dV'^/ ^iyhi2'(Jjj^d^^2^/LXd2i)^2ddi4^ddif^/i^d^/yd^y^L^-^ 
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^ 0n^«* 4»>4 f«Mt» ''«fe««f «nr«y«| 

OHf»«r««MMWM«m'‘j»Mt 4 »<*'!i*: 
^Ovl9n«>«rt]r«*««tf»t*>«o>ifc««t>Ot»*fil ^ 

AHcei-.o 
r»Ai V 

oftecM 
hLOA 

1 

^ 1 ^ 

o»w«m 

; ¥cmm f I ^ 


JU 

^ t.fC*f*1^ ICP* <■■»—*■ 

] 

g 1 

< 

Kni»»«><t» AMr« J 

■ 1 

1 

Hor»wi<tL w»M Hrmj ^ 

- 

1 

g 

— 1 

i 4 

SM 4 S 0 4 M «M JOP « < 

M ••*« lA f*«r« 190 i(. 


y/^ Jl i^(J^iJlr<£r-4;^k::^l iS Ji^ JU 

I I I ^ 

mi 

jt\^^033j^^{jtj^\/^C’ji::^^y 

_l/l4 

J^-u^ duX'jf^ 

^j/h\jh/jtU'\^Lij^-L^U^/M 

^) - 

}iSA 




yilL} Ll^Jf^s)^LjS ^^^(y^^j(|l/ljy?L^i/'/'jL3 





.v-v14r'> - -;-^ '■ '"-fV 

VV* 





r-J^\ 
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I-^ 

I I 

- ! 

J ^{jif iy*j:?\^'.33/? J 

I ^) -^ I 

♦ ^ ^ ; 

c/yi^ i 

JiJt<i;^fflf^>C:(y^Jiy/>'^Zl 1963 J 

i^i^jUifij'L^^i^ ^ J J \Ji \J^j ^ ^J / l /^ i 

{J^ U(J^ <:::^jC*^\i^^^{J^){J'\ j\^\^Sxj{^{J'\(^ — ^ ^ ! 

t^Jij^^^lyy'^ijy^<L^^{J^ <^^^jiJ\^/\^\Jl^\yj*)\j^))^^y"j^\^/ [ 
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d^^^ d^d^^ddl^d 3^^y 
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I- ---------^ 

I ^ ^^ CL ^<L <i^e/L4^(jU<^^^<j^JUe/ ^^\£r^lL\Jyt\J^\^^jy^^ I 

j \jf^£^}\j^\''^(^^\?i\/\Ji<^j\t^\J^\y"\J\^^\^\Jy\J^i^\^'(jJ^ij^£:^\f \ 

! 1^ jlryCr^^-4^ ! 

J J 

i idiJi^^^TjtOr^yJ^hLJsj:^"T/^^JiJ^ \ 

j j 

I I 


Hindsight Bias-LI>^L>^c?4:^y 


Hindsight Bias 


-4^l**iVj^ t (J^ C^U^-4^ 


Before me meftap After me rmshep 



\;\i^\\J\Js>i{^j\j^^^Jj\}\\^^/\j^\\/^y\y^y^^Jy^yj\^\^y^\Jl\^\yti^\J\g^\Jl^ 
if c^{Jr^if(}lifiJ^iJ'Li^fljyQ^iy^(J^(^ if^y^j^li^ifUyfj^i/lIj^j'i^UyjlJl 


Sidney Dekker. 2009 
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^/\!) ^ 93 Jli4^j:^i^ ijiiJj^J3l(:/^hill^ y3lij3jl^j:^jil-^(jlifMiJ^^^^L/^ 

J^^^U^lJ^jifiillfU^ /ij^^ /(/ /D3ji(J^iJjfjl^ijJiS(X^^^ JlIf (Jl(3^1-4^ 

\jy y\j'\(i^yt{jy J^i^j^ij'ij^j^j^i^^^djixi^j?^ ^3j,{S{j^ij^ (L^^xf3^)y^jtyy<:::^\jijp'yy^ S\jy ^^\j\ 

- 4^ (J UI c^ l^ (JIS-^l/^^ If ^ ^ ik ^ ^ I?" ^ ^ ^ ^ 

Sijr^*/{yjj3i^^^\3yj^yU" ^ijT2: Ul*lfZl^yj< 

^utu3^,y33ycjtjyj3i}jj3y 6yyyy 

^yy 63^^73 ij\i<:^'^rc^iyy\rcij\^\yf \^^(7yjj^j3\iyyj7\ 
^-(3if*dif y-^j33}^y[fi’3\ 

y yy^yi^%y y {j^/y/{jj^{j\L^[yc^jtyyo/*) 

^(fytjxyjj>^{Sj^j3\\7^\y7yyyy/y;^33yyi^y7^ 
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♦< 






c/yi/ jiy>t>"/ j\/ii\jj>j^<i^/ £-[S jJ''Ji''S'^'cyi^ji}'^j‘\-j^i^j2^/^ A Jiy" 

(j^ikS^vif kS/^ (y jjiiy (/ly A'LvUj'i^ 

^ Lif i/jy^i/j/ccy^ £i ^ 
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.A * 


Sf^ 

Jo.lTu^^v^ 

iAx ^ b'jj>^ ij3\^^ jt /'}J^S(^^ 

I -4^(J^lf(j<i;^J(/(3liy<i;^ 

“ - -i 

■ -.jj /*iyyt\Jl\J 

ij3j}L^\3^jj>^/^jlb^^*^jt{J^^{J^jyi[J^ Ib^// 





ij\jj^^ij'i-tj!^j^^jtij\y\/(fCj^>'^h>ytj> j^^c^x'i^ijj^j^h^jC^ £-.ij\i\^/y' £^203o^.is ^iJ^iihii^^ 

~/x\^\ik<^iJ^lj\f[^l^ll^ /^lSjJ^<::^}ji‘Su^-^’^d’^lJ^‘iJ-->^^y'^’Xt‘j[^,lJ/.‘^;)L^\)1 _ 


>^-£ri^u/2030i:cr 






^-■^^iiJ. _ hij^^ 


^^,y/:f*iL ^(3y^Jy<y^^Zli— Mjji^yJ 
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ij^{jtij'\j3\^^\Ji^j ^<^2 {j^\/{^* 

lift/"/ l/ 

X^(jy J^jt2l3^^\jy/S\^y^jt^J i/f 

^ /-jU^ 

l/?" c^yl^ll>(//j^X(^l(j^ l^i^(jU((l*y^X 

(J^t/ y iX 

y'ij^ij'i^ijiJhJ^y 
^ if\Jr^^\7 J?*l^l-4^ 

-L^c/:^<y^ L^^/4;:^^4^y// j:iJ33c^.^:L.\^^f^{f- L(c^^/^l^XlXlf ^^(Jjjy/^ 

4 ^ 4 ^— 

^[jf 

^-44-/ 

^:)-(KD@^- 

(3 1 — 
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--- 1 

^ ij^J < (J^ (J>^U c^ ^Zl {J3j^ij3)3^j3\ 

{jh wLj^ J^i3 wLlf 4^ (J^ (J J* ^ljijij3j/ 

/yo^LUC^C^Ui;-^ 

yxift-i)^ ^y sjv^j^[^yc^5^{j^ytjyx^jy Sl)^ 

y2oi8i^d^d^^-^djj^y^ y^jdiojijj>fcy x^^yyiy 

x^^ju*j^y^i^i^h^idj>/»yiyuy?yd^^^^yyyo^^y dy y* 

dy.Sdiy^ y^yy^^ ^ty::^^dSd^^'^y<^^y^^-ifyyd/'^xy"c:^/A*\^tjA\y^yx^yxy\jyf^x^^^y'tfy^-^x^^^ 

wLjiy L ^\y^y d^^^ -u? ^ ^(yy Ld^/^-^y-u^ ^j^jd yL^xj/ ^ o[^ ^ 

jt 6^j^j (Jr^ (^^y ^iMdl ^ t l/ f Jl^ (i^y 184 ^ (j! It^ Zl i if-yy J yx^ ^jj -9^l> (J i* HD 186302 

(Jfyyy ydy^^-^xbJ^Sy^ yyy' ^d^y^xy^ ± 

cL^b^^^y^diy'^y^ 
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ij^jd^dd/^-dl2^ddd^33\ddd^^ dJ 3 XX/ ddx^dd[/ \jh3\j\^dxdJ3\dx-dd\/ 33 XX ^d\x 

d'vdjd^Xk, d^d'dLjd dddd-^^ ddxdxy'd \3\^^/\[:)Xj3\\jytd d/^y^^dd d\j^\^^/\Xx Ayild d[:)*i^ 


ddd\ji^ ^*6 y^dX^Xidjdddx^A^iyi^^ iyjd3?^x^dA':^3f^J3ij3id 

^Jid^ijtdxA'xi^jhii^^^ dAddd d^^ dd^^ 

d}) ddxddX\^dd ({J7 
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A^djS^dy^S^d^yhSdxS 
A>^di} i^wL jf/^ d 

^Lvi^'Jii:^£-c(LL^ 

♦ 

^^d‘'^^d'2:L^\jd^\jiXd (f6d^d^^tS — dld^^S'-S' dd^^ 

d^SA\^d^y,A 

A^d^did^ dd d^ X^d201Sd-^^[^d^iJ-^^-^d^d[^Ad x/d^^^dd{^A[^l*Ai^dd^-d7^^d^d^^^d"jd3d^ 
dd^dtd^^^^A^A 6^^-A^d^dA ^^^2^dd^ 6^':^-d^ d^^^Jd^dA A^iid^j^iAiSd^^ 

c/i>ii-^ij^iJii^Jilf Ay,3jAiAAAdJj^/A 

Ad^ dA^dSA z<^d^^dd\^d^dd^A^^^dl^Sd\A 

^dldiyi^d^d^A*dAdd^6^dAd^dS^d^A dd^lj^^d^A^iiAd 

Ao/iX^i}d6^^drcdd^ d^dfA^AS^/dA20\0d y^*^Sdicd 
Xd^Add^dJ\d^^A^*dddd Ai/dj^:::^^d^j^\^S^^^Add^^d^^^di/dJCLj/*f^ /ddj jA\SAA\d/*tiy^^ljdd^^d 
Ad(** Aa^Axa^^ AArddk^S^ycdd^yd^d^oytjASxi^if' 6A^^^»d'^dAj^)dA 

^XAdud^A-ddj:.i/^jc^AdAd^-dpA^jd^/^j^jj,Sdddd[^[d^Aid[^[d^dAiAhA^^J\Aidcdd 
Jdd\^d/'AA-dddXj^\^j^^<:L ^2L d Ad AytA' c^ij*Sd-d^icd? cAjddd A A /Add: j^yfj^\d:Lijd 

^\d^^d\^Add\djdd^d\^df^^ddd^ iJ^^i^h4^A^iA(jdiji:d^jdA^iAiJ^*^^^dfd2003d 

-dd^A^^^^d^AddlOlOd^A^d^SAdddrdAjdA^dJ^Ad^-ddAJ^^X^/^.ifjiS^^^AdA^ 

^AA^Xddd^A-d<dddkd^^d^/^^ddA-^^d7j^dd-^^^dk^^dA^-d\AdA^k^ikAdi}ydk^ikk 

j:\^jdA^ dS A^d^dk^xJ-il ^AXAdddd^^^^^AdddAd^A\!>^Sdd^^A^A.djjd\Ad^d\.y^dd^-^ 
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yl(J^2019(J iJ^^i/fiJJf\{f* 

ar^r/J$^ ^2023^^L^U^c^i^l^rui*X^/u^^y/J//iyr^ 

i^e/^-4^l*lf l^(j^2021 

^wL/^C(j^20254^-^(i^^/^^ 

^i^iJJii^f^fi^J^j(Jii^ijk^^^>^ S5*^^ Sd/ijj3iJ*^\>^ S y^^c/y>>tf 4-( 

^dkif 

lyj-^JyJitji)^^ 

^-jJ-J'L^J Lji\. 

u^-yi3>y-ij'^/'i 
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JjLZ _ L^y" -j 

j^\^ y" ^Jc <LJ’y\:X ■ 

^ytjZX'X^-U^ lAA j 

^ e /1 Zl l-i//iy^l/^*l ^ ^y^v^U>lf/^ ^1^4^ J 

(/^ (J^ 9^yy y^/J y^ (Jif^ >7* l/^ y^l^i ^ (Jy^ 44 (j^ (jy^ly ! 

j^iiASS^^iS^j^{X^ij^{J'yij^y^ij^20l6Zy\^Z{j'iJ^^\/i\A^^{jt^yij \ 
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I-----^-^ 

I L^v^WOvClZljy^iJl I 

J \J^3^<3^J^^y^fJ^\/^^\yiJ/3^/*f^[Jp^^/cL^\}r^.J^^^S^3*^ — fi/jj\}y^j\7 ^ji/3^ ^3} ^*A \ 

\ I^j(j^(^l/Uj(iy<f^2^/Vv^j^^> ! 

j ^^^\^\J^Jy^J:3:'r3^J^^^^ j 

! 4iLu(j^Jii/(^uii5:j<^ 3^(3 360^>u2ll(jj(j^(jj|^u^! 



Azure inter-DC dark fiber backbone 
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J Zl fd* \J\J^ /\S j3\[^S^iSL^\fytj3\MiJ^ 

J SSU^^-^idJ^d\^Jdf f ^y 

\ f\J\(<^^J'\jj^d f'^jy" Fi ^t^d^ijP^ j^<d/ d\^ tdijP' yt^\7 Af f" 

J f3y<l*^ij^Jji:^d^*if^OFj3io/\^f{JifdkZ^ljjdijJ^fd\ff^O?^jjjdf6A^^J\^F^lJd^—jnii 

\ ^^0*C7^^^y/jP’j^ij\7Jd^^^}^^3f{J\j3\^i^^^ddj/\jff}[ffjiiJ\f A-^^’^A^^Al^j-iF^idJ^d^ dd^ iJ\dL^ 

J {}7^y^ ^^diycf^dfoyd pjx^jid ^iyrFJ^iX-^dd fdFjlA^ f^^ifj?^ } 70^ 

\ -d^^^Tcyof^j^idfj^j/'^ij^ddtj^ d\^f 

\ <^/d^jXijtd"^dddcd/d^ 

I ^\jF\)f\J^^^^'<f^\{Sdd^<^^d'c:^{SylidA^^i:)^^Ji^if^jFj!^^fi\yfc:^\J\-^d^d'tj^ /^\f)^Af^ 

! -d-djd\jFd^d^d^^k^d^^^^^^dUFyf^\^d\J^/yJfiSjFif{J^^^^iJ^-^d(^iSA^od^S^d 

j d(i^Jij\3jdud^^^iiJ^'xdS^^S<^dj\^d^^\df^ ddiJdij^F(fdd^6yS 

I ^)-(s:|g^)- 

I dUSF 

! j^fS^{ jdojjddu^^dfd^^^-^didijdddFj/'d^d^-djd^J^i.f ^d^ 

\ ^l^d^-d^d^*^d'd^f-jFd^if^(jF(d iSd^^^Fy^^:dj}^2^Fy^cJ>j}^iFy^fSdyfdf dj3\c^\^id ^dd^FdU^d^ 
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j^j^^Zl(jyi4iL^^4^iwL(jif^Lc^Z^/i2tf4^^(jy j 

l><i;^^^i^(ij?>J(yc^J(^(J^lX-(y^k::^l(y (J^^Zl(jytjj^>^l (J^> ■ 

iSji)Eif^^ j 
(J^^y^j(y2900.^1) lA^i^ij *j 

j^({z<^)?i^ j 

^^l2lc^J(/>*J(/^(J^ {j^d* yJ i 

^cA^ J 
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(fiJ^L^j _ Ca i 
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^ Soil Mites^ _ ^ \ ^\j\ z^i \j^^ \jf‘ dyi3 (ij^ 

Order: Acariaa (^\ * ^ 

k % . ’^'' ^ > . ** ** 

^iS)t^ 

{Jj^l/^ ^^ijtiJi^iJ^{^^j\^idiU3j^diJi^J3iUyrJ^hl^y' iAi^ 
Zl (Jl^ (J^ jt^J3iiJyr^-iJ» SS^ ^ ^ \Aj^ (JV ^ JV^ 

^{jif GL^\f/cJ>J3f)3J^\^{J^2^3j\!A{^^Jl^Jj:^dA^cJ>J3{J^^\^{jA'ij* ^J3/^{^ti3ij^ 

(J^ i^>2'C^;ii^ (^V (J^ L^-L^Z.lf i)^ 

^ ^yyJ'j^d^ ^ 

^^ 

j\h^ ^iLJ^-** ^ A JL 

-w^Jt/J yf^y^dtJi\{^*d* lA 
(j^‘5^(/ 4004yP^23Mij^ybjl-Sjf^ 

^i^yiddd^d^Sd^j^ d*^^3 1 

Jtdd J^/jjj(/iyyZ^Z./^li^ 

tj ct'ifd^y^*f^dAL^j^iSiiJ^\dAL^j^cd'/'^j\h\dA^^/J^j}^d y^ 
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ijiyy^ ifJi^ wLl^ ^ ^ .Lljj iL 

^^i(jtt*vn^y (j^ (J^ ^ Jj^^y(^i^i 

J"^\/ i}ji\^^\f}\^\^\ij[^}*jE ijtj^[J^^if 
)J. jt 1 — ^^y^l^r^^iJiMiil^^J^Si^SiJ^ 

-f fjiijJi^Siy^^^^ 

2L J’2^y£ifj^J^y'^{^i}iy^4^L^^i}iy/r^i^j^{j'i^^^J%/J'i)jijf^^{jy^i}iyiSfcf 

_^tif 

^ILJ’ i/^ /Ljyc^^J y^ij\i^ij\c^L^X j^J^ 

Jj\J\y^iJ\A 

)ifjlJhiyi^iJhy^(JjhiSij^Jhj^^(J^^(JAf;/^i:*^^yifyi(^AJ^i:JiAiyyjAiMJ^l^tiyyf 

Jy^i^jk::yyiiSf^^yyiX 19S4^^yifi^(j^fiJ' 

^ ^ f f jA -L^ c/y 1^1 Zl (J^k^^ ^iJ*A^A^^jy^i^i}yi}$ Af^AA 

ijhJJ^i/ jaJ/i(j^^ 6^4^^ f^ l3lA (j:^i(j"iLc.t?iJuoyij^y;y ^ Ai 
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Fossil Sites in East Africa's Rift Valley 
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(Brunet / Mission 
Pal6oantropok>gique 
Franco-Tchadienne) 

S. fr/iadensis (Toumai) 
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H. erectus (Yayo) 
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\jj\^ ^ 

£^cJ>jyyi\J /df*U' j^d^ /^ 

-U>?^ijj./L/^*/cjlf wLl/^(J' l^lfiif 4^\d'^kd^JiL^^ytMf d^ 

'jy:^d^d*y^L^J^d\jy^ d^d^ ^d^ j* dly*S^^^^d^ ^X' 

^di^^ y-d^ ij* 

J^)^(f ^^^dLdj^/cJ^j^^d* — ^{J 

(jj^Zl^/Lw^J^ cL^\^d /^)^6jP' j) 

d^c^^tL — \i^d^^t/[i:dL^cJ>j)y,^PP'd d^^ ^-^d^yd-idi^ ^d^d^dj^^^ ^^^Sd'^dd-^i^4 

df2/^ ^\Si^^^PcX {jt( ^ dLl — j^ 

d^cdXdyt^^s^iC^l, — ^ ^<L^ 
o^id^iPiyf' Sdd^^^idii^ P 

^^yi\dddi'^d^}iL^Ak^\L.Lcdjd^y^yS^\dddi'^/d)^\ 
J^*XL^ifd^dd-fiidJildJddi^fyiif* d^X^^^ 
^d^y*d^‘d^ ^d' yi^*X^6p^^-di 

X ^-^(]lf c/*-^(/XX Jld^ Zd 

d^P\P/cdj}j 3 \^i^^dycd*d^^{S^S^lji^d^d^^d^ ij*^^4d-^^ddy^ 
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, 2 "■ 'PtfN^iOC' 

I ksp-r- 




■'X^ 

„?*«».■ 


ujiB I' ^iiyiX 
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I- ^ 

I £^\J\/({j I 

J \Ji^[:)^\S^J'^y "^^J 

! /i^wLlf>^»;i*tV(/ijj^i)2ldLc^Z.l^^j(/^i:i(j^ ! 

j \^^jyj^ 

J [^* cJ^jij^s::^c iJ'\^{J^* i^i^j3 \{J^j^jZ^\jtLJCfiiJ^\^/\J^jl^{^\^ J 

I (joyif w: 5 (Jyr^L/<-C^L/^ I 

j (/^X j^jy^ \ 

J cJ>jii^^^yt{f* j\j^J^^^j\^j^JZ^\j\ — ^\JJ^^[Jp'j}?:ji\j^<^/^}j^\\J/y<^ J 

! }^\n?i\J^*^cJ>j}Zi\y^j!)^^\6ji\{^^^\J^2^^/c:^\J\cJ>j}(fS\J^L — ^[^\P^\c ^2^ y^^yj^i/i/jJij^if^^^yjJ^/ 2>t/J^^.{J^ \ 

I iyi^ijy^ijiiJ\/i^^^'^ lXI 

J l^\X/J[;^[y^jli^ijy:^y^ijtiJ^y^-J^ij'[X^t^ljJ^j^y^Su^U^ j 

i -^c^c;^£r i 

j ^ij)£/u^ J^^^;J^^\y^^.3^jt{jf^{jP’j^L^\3^\^\S)E jtjj^J ^\n{f*^£^*<^cL^\J^\\J^\Ji£^\J\[Jl^y" j 

j ^j^LJ^yt^}\Jl/f\ 

j ^[Jy \j^\[f* [J^^^\J\\jjQ^\^J^j\^[^ j 

! ^wCXu ! 

: Hidden Life of Trees: Peter Wohleban : 
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Ui^ JlrJ^ ^{J/l\}^{J^\S\J^^i^A 

^A A-^ lIa^ lA if^t" lT tj^ / 

i^A ^A \S* pL-pju (Aj^fy^jf 

Fii{A j^\ A 

\j\ A A\ 

^AAAf^^^AA/A/A A\j\^AL 

\Jj^A^/L^AAAij\ti3{jt\919M{j\^3}A^y>u^j>^{JAyA jA <^(i AAA*AAjyCAA^z^AyzJXy^^j33^AA}c:^\Jl\j\ 
(AiXj /^y 1/ A A A^A\^’' ^\^i^AA^^AA\j u^ ^o' <^-><-1/ j^i> li/ \y iAxxi^^ij 1*11-^^ 

AAj^ij'iijij^jA^ Ajtiy j3cy33j[l^yy^^{^iyiiy^^A 

^2l y^Zli^(>«(3iiyZl(/<(J^ ^A’Aj3i^r"AJij'iAA^uA^A J[^AAA^A^dAcf'^f*y"AJ^uAi*AAA^^^3^33Jiji^yAijtA "^ 

^IjAAl^A^JxAl^iAAAf*J33Al^yj^^t;^yi*yii:::^JX\f^3j/i^/'33A-^^^^iJ'^ZU^^^^^y^^L'AA' 

A^Ajis^iAij^u^iyA':^^^^^ — Aij^^iyi^ AAyAAAjj^i^A^ 

^OLJ\jFs/ir y}A*^AAj\^j3LhJ!y-^^A^AA^> j^AA jA^^AA-^A a^A<^3Aa^A-^A yA 
^iAA^Ad^AA^-<^AArA^^A^*^—A A ^'(jA aA iiyiA' jA\7 

bAA-A^^^.^Ay6[AA^7AJ^^AAyA^-^/<^ ^A^^-a^AcA Aj^Aj^Ay^AA^AyiX^iAAijiiyA:^-^ 

A3jjA*^^^^A^x^A^^-^^A^AA A^‘^dAis3lA’^AAu^-^t 



^A^Ahux{fil*3j/J^h:AAdAx3^^A^A'^^^AA-'^AAA^AAAfj33^yc)i 

AuA-^fA aA^Aa-A^^^AAa^^^^^^A^A^^iaA*' <^aAAA\j7A*:^^^^^^*-uA ^yx\^j^\3^\3L^Aj\j^[j\y7/<A^ 
/\^\3L^A c:^y^3\AAAA AA -A^Xjy^A\j7A^yA^^^^A^^A a^-^A) jf a ^^AAAAr^CiA.^^^A^A^^/A-A 

\J aAXj c:^\jAA^^ A ^'^^A^^A-AdAijjjiAA Ar^^^A A 6^^A3\A-A a AaA a 6-^C^ /Axj^.^aAA ^ 

J7\yttj3 A A AXjA j\: J3\i3^ Ji 
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^ ^ If 

J^JJA 

^)-- (^ 

tj\»3^L — i\aijl}^iJ^ j}/ J^lif(^l(3^1^^-lif t^ jtf ^h3ij^j}f^(^\^/ij3^ 

ij^J^if* if^ 

(J^ l/^ a A^d'^-^iJdj^jiSij'^iAiA a a ^ 

dA ^ d ^Jif (j^(j^ SdASd^ 

2 I wUl**/"l?^:jii^l*uO>^2lwiJl*‘g' /:^|/Lcf 4^c.l^y/^/i^uyi>>V-^lif jL/l*l// :)\c:^^i //^ 

A ^ ^ ^di^**dA ^d }c*td'^ ^A 6/ ^ ^ 

LdAd‘‘**^*d^\\A[^^/^di\/Jdt^LdAj^^j\^\\A[^^jA^^iJd 

jJd/iJ^d^\J^^d^^^*iddk^^^d<CAx\A^LJ^yi(f 

7d'^^di\XjdiJ* ^*^dA}d^^A 

d^^/OddJdSj 

^d<t /id^ dA ddj^t/ijA^A ^ (J^2012^(jt(3if (J>(Jf dd^ ({Atcd‘\)d^d/^ ^ 

d: jdA d\j A ^ ^ ^ AdddifS^' ^^J^Add(^d\Aj\:\Aj\jd**\j^Sd: jd^\^)d**\J^d^ 

/dMd/d^jAjJlijdkddj7^/^j^^^<^jd ^djy^ 

^i^^dddddd\h^d^'^^^':i-d!^d^ ^ A' ^t^^ddid/iJjtdM^Ad^d^^ 

dj\jtiJi\]td\3ij3j{jtA\^/y\7^^d^yidd^^iJyA[^^Adl^J^d^* -^rdAf^^^ddidjlAdiA/*J%^^::6dA^*d^ 

d^ i^jdJfS^^^':^dtiJ*Md-^d^^^d^-^i-^^^dJfdA dASd-^d^^i/* ^J^Sd^i}^ X!*-^d^/i^h 

^df'^d^ ^d^^jd(^^^ddi^jC)^ CL -diX 


r FOREBRAIN MIDBRAIN 



rnUMANBRAINl COD BRAIN I 

I Credit: holdentrils [ Credit: Looie496 | , X:t^-^ 
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j j;^.jljL^^Jli^fjj^J^hUP ^U(jljji^^^urL^li^L/l^(jfL^y/urLc^J^fe^.U/»4;^ j 

! U If J J^^ij'J^(j^ J^y^i^lJ^l^^iJ^jj^l^91iJ^ j 

j ij\j3\t^/ij^/^JlXpyj/ j 

j ' -.^c^iULrwL/c.itb^^U2l j 

I ^jtij/j‘ ^/^ij\7^j7^/^j^ijt/jf jf7J^ij/3}^j!fi^/MJ3\^/j7^\^ijflJ:^,^^J^ I 

! ! 

I ^)-I 



yyc/i9jj-4^ 

c:^^Xi7\7(i::L^\^^^^cJ>j}ji\LJj^/X cl 
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,-------------- 1 

fi^^^ijtjj^^s^ljiyyJ^y^JiJyfjjis^if d. jjjp '(Jliy 

^£7i/j^y' 


jy^ Jtyyr^^<(J^U’:t?^l(J^yG:^l^ /( c^yyf*\f (J^ Ji^T 

[Jy j/X^y f* ::/j}LJiLj/l:^y^^if^^i\iyyitji/^/^::^ c^XiiS^f^\J\([J^J'x{ijiXifjcJ>j^7: 

if^L./utifxr^^3 (/i_>ff^Jj/cjiyii^ jyy” £y~Lj/ “^!:^^ \i)S-y~ij77 >■! 


iXi— (5 d'^ /‘-‘^'^->y&'^x -i-‘^/'777^yy7ij^ ^lAu^'-^ 

l}ljtiJ^iJ't^M.~^J—/jM^l^j}A-iJ)y.zz^j}^/J)]lc)l~jAiA,->77^lJj^jJiJ—hl ^ u7 y~[J>'’77[JS^^jA i}l^/J'l 

7i7^j’i'LciyiAuy7t^i)jLJtz^ij'i^i>i^^~)A^(A-’7y^7^^''^-’-’-z'7cJ^cA->/^i'x87ijA 

-j^'J:j4.0''72^X-‘7/‘>-i'^‘^-‘4Aj>'^f\j!l^ 

\^u:i<£-j^\:))Su:i£jj y ^<u:i£J's£c7 7^7 
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^[fi’3{S/33{S^}\^\\j}^ jt{J\^{J\^^^^^J^{j^j^^\J\^^\^{^ti{jif if /i 

^^iJ‘\yJ^^3j£::L^ 
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^iru^yiS" ^j3\^^^:/\/^rj^L^ 
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^:)-^ 



tfiJ- 


ij^3^^:^/33^::^A{J\jtijy[3A^J::'A\yt^^y^\J\cy^/'^ '03j3^ 


■S3tr" 
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S'5*^^6^^ I 

I)j*jt I 

17(j^ ji.^^ t(^^ i 

(wi(ji/y^><>^95(ji^i^>^'Jiy^i(j^U^-4^ ! 

^)-(»:||^)-! 




ij3j}\f(^^7j^{j!^^(^^/j\^jyLJ:^,^j^{Sj\azjyiJ^j^^ycLJc^^ — 

/{Sj^{J^yZ*^^3i'^^(^y{Jj}\tJ3\l3\Jji^;^ J^^3J,{^\J\L^{J 3y j^\^ 

y^>>f i-^ ji^c^oi^iii^>4^^><»(il^ dXy^ ^-\} 
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^iji\/^j^\{St/S\Aj3\£.pjd 


\J^3<!^*c:^J33^*t[jdi Ji3^tf^ ^d^\J\J5\/c:^3j.\^[Jsd^J3\i^/, l^i^'^^^ll/iJlj(>.^Zl|^i^4^l/' 


uTiy iJi j (j^ jX/i> ^ (jV<y iiy^/u^<wL wL^lf l/^ 

d^^\,j3\S ^ jdi<^/ ^ 3 /L^ 

<L i\a^3d^j[d^d^{J^ ^j\ld jd Z^3/c^^^^d^^^3/{j3^{^3/3j\k^\^jd ^J3/^ 

^^d^jtjjtj3\iJ^ ^y/^yr(X>v^ 







:> 


532 " 
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I-^ 


^J^i^J3\^jy^\^ycd3lj/\(3\}^ly3y*}ycyj^J^^\/\\jt3\}^S^ 

-1/^ l:^t*(^^ijy 

(Jt^ j:^J 7 ^{J^iijjyi 

( 3 ^ J^j\i^i^{j^ {J^ J3\^t^cJ{jtcJ\^{^3\^^ ^j\7 ^J3\^\3^t/^ 

M^ijj^y/iSM^i^tiij^ d3(Si/^ /(Jl/ii^(j/^ 
Vij^/ ^{Jf^i^i/ 

iS <[^^7 )^j} ki^yl^ti-^y^l^(Jyti?y 

wLy^*-(J^ \^*f3r7j\Sf 3J:H^jf\^/^'^\^3\Jj yyJ’{J\L^ijy\(^ ^[^\ij\J^{jj\ji{j‘‘^7j^y/i^ SJ^ /{Sl^J"\j^^iS^3{^ij/!){jt{J\3jl33 

i/fJ^C^i/^ 1)^^13^03^33 J^i^iJ^jy^^3ljJi:^i>liJ^ 

(J^ /j33^o^ ^ o^LU^i^i^uiLzi Ji;*^iZl^ /i^-(f 

07^^lL^c230'\^^3r^<:L ^2L )’{S\{^j^\^3^}^\^03y j*^<:l ^j3^ 
0'\t^/\J^ \^\p^\2^({i[^3^} L^O'\Oi ^3\£r^:>^ O' ii{J*i^^iS J3iijt/^i{J*i^»0-^[^^O^^))^ 

XyLoLoyL 

Structural Analysis of Historical Constructions by Koen Van Balen 
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if^\\A^iy7.j3\j^\}^^\^j:^\^,3\}^LX/^Jyp^^j(^i^^^^\9\5^L^A236A^j3\jyj^^ 



/j^{J^J"^lj3i3j'i^{S j\3^3^{JI^.<L ycf^ii y:C^U^333Sl^yit^cC/^ 

^J3\J^\S* ?t^ J*i[^ 

ij^ /^^!^\^<‘[ji33^ 3 /J3\\:^*J^ji\) /)^\y^ /\J^^[^^\t/'/L^\Jyf\c^}^[^\tL^J\J^^J^\^^3/J3\[J'>J^J^\3r^^^37^{j^ iJ^C^ 

^3^ Ij/ ^J^^i^iX^JiJ^(}l33ll3^3ljJ^4^i:*y'j'I^L;^3!f3U^{yilJ^ (l/^ J^^l^^3(j^l)i^y^i/f ?J?3^3^J\(^ 

l<^3/^i:/^^^l-p/j^3/ui^UlJflU3^J^jlJ^^^3jL^J^it^^^jlyf/-^J^^^l:i3lifj£^^Ji?^l-y^ 

^3^ ^4lX^ ^ ^ J3\^^ 3 /i2j^yj7 3/^<^^3ri,^^ J3i 3r(.37i3^ {J^\j\ 

^^£^^{^(^\jty4^3^\7^lj3^J^|J3/^Jl^*^^J3^lt^33^^l|Ji^:^I^^J^i^<^J(^^^C:^^33[:f^L/^ lX ^2 <L ji,J\J^J^. 

J3\{j3^d^{j/!fijty(^\^3^\y\d^{j^ (l3X{X^ j/jy^j7l3X J3\X}^U^ /jX ij^ ijd 

iS^^y^y 7 7-03^7 40 ^^ 
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♦* ^ i 

/\/\J^ iS^ {J'^^U ^yf /S 

^JyciJ P^ K\J^ (Jv^l>^l^(y ^ jj /^Zl 

^£:^^yt\j/\J^ ^\^LJ^cLJQ 

jyfi^^^yf*^i/jMy^^^^i/hiJ^^ijjSy3jpjy*jtj3JMiA7iyyjSl990jjy^^i^^jtJ^ /{ji 

^ pj^jpy^y ^yL^yttj^ y^Zl(jiJ^<^ Jt^^i^jyiy^u^ 

^:)-(S(Dg)-- ;ei^ 
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\J^ c:^J^ud^^d -^<y -^d^ ud ^ ^ddtdd-d^d 

di^iddd ^^:>^L^d^j*cddd dyt^d^^d^^diS 

Lf^” ^l^do^j^ifj^ij^dd Sd/^^diyJdd^^^^i^Su^^-^^Si^d3idd^}dlS62d 

J^4U->£.^/^^(/li_c^^^J^'^Au^u>/4ATJ'y^■y>l^^(i>^w^l^J'L^yIjC(J^/^L;^(A Sd iic^-Ct^l/Jl^i/A AlXt/iy 

d/^ djyd'ijii/ifjiJ^k^J/^j^iidZ^j^Jid^iJ^ dfidjriiJ^jJ^jijfd^f^Jid^idijj€Jd^j^J/i^d^iJ^Sd ^y^-^-9fd^\ddd d 

d\J^d'\^d/ddd^^*^d^^^dd'^\c::^^\/\)^ jt^/^Jcytdd ^d*d^Jjd^ Sd ':^d*d-^d'd^^*':^d^ 

-^Sd didd tjdc:^\^y^ 6^<^dd\S/t\ 

^I^if d^ijd d^ 

ddiJk ^dd^-^d diS^ ^ d^^d^d 6^d 
/ddl^^dd-dd\^\j'd^d^-^*dld**/^^^^^d3d 





‘(JjZ-lf t(l^(J‘^l^2^yl/li— t/''£ -^jt^LJ^y.i^ y^j;^{Sy^‘•^ydy^y^-CS y^t»AJ<::^i— 










ii 


cJ>^i:dddj^ d /yy*ddd^^^ ^dddd\y^dd}S^^^^^^49^0dhd>/^^'d^ idc^^i^<^^t^dyd^^^di^/yidd y^^^dd 


■S3r" 
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(J^w^>/(/l2ll ^iyi>i>?f ^U2lljjyiiy^y^ 2ll(Jj? 

i)4 ^iii^c^^L/(jl!L(jtZ^y?yy^yVc^ ^i/ / 44^\(:14 

<;:;:^(jy^l(* ^H/^/l y4^*\J I 

---I.l......... 
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Lx /^l/i 









?^i/> 

iS/i^j>^<j‘^~^ J'lX'i'^-^^ 

^ yv^^LijQ <^\j!n\j\x^\^c^} A\3 /^4^( jvi^(jiu^-(^jj^i/^^(j4:r>^^(j^(j' 

L\j\j^\{^^j^\^^^ij\x^\jp^iXjiiy tL xj!)^L i^/, x333j3\L A A3{j\y ^{j^L — ^ c^c A 3 ^ 
ij\{X'\yJL^L\^iS/A3c^y ^y LxT /lA {Jf Li-^yLiLA 

Li/i^^^^Li/L/^iLoLiLt/i-ii^yxLLj/f^Lixifi/fLf/^L^ lj^<^/1 — '^/^i/iL 

iJ^[j^i/'c^*j:^j\^ijj\ri^^LiJ-^^^iJ^iyU^L^-^LiJ^ijyX^'^^-y^^^^Li/i^j^ly!^i/I 

^^iyiif^L i/^ 
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Mind Wide Open: Steven Johnson 
When to Rob a Bank: Dubner & Levitt 



^j>L\:^^'/ 

^iLiS ^(j^Zl(jyi^*Zl 

^ 16 t^ (J^ -U? ^ ^If wT/c/Xr^ 
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(J^ ifjJ^J cjJ^ ij c:^{J^ Ji:jl^c/y^y:f^^(,^Z^j^JU1y^ 

— /ly' j:jj9ifju^i:/^^fy^2 — /ly' J:jjfyi^jy{yi(j^y4j^y^h^^if^^>^ jt^ — ijyy^ yL^jy^j^yf^j^tL —/i 

S^^yjiJi^XyiJr^^tij^ijiyLyjXi^ii/ /^^ly 12 I /j3\^iJLSj^jJ i?^<(]ir^ 

jyyj^y^^^yy^yy'uy 

'\yy J>^(j y y^yy yyyy^^J^yyy^Jy^y^ tj ^-uy 

yjy}\j\ac^3y^y\j^^y5yy^3^y^yyfyf* y^jyy yy^^^y \)3jy^(^j\a{jyy^'(jyy\y3Xj/t)}ihyy fy^y^y 

Jc^^yyy ^ ^yyy j3\\S>^j\yj\a<Lj 


y^yy^^yijy — yy yyyyyy^t^j-^yhyijjy iSyiiyiyy^ 

zi jjK^^yQ, ^ yysi/ijc/^ jt^ j^yf yyyy:iy^u[^y6[y-y>^Ly /^y^yi^yhiJi^yjA 

.,jf 

^y -(»(|Dg)- 


Sy^^yy^[4^^y-yyyjyy^-^y^ 

xyy^^ifiyj/yj^i^^yy^t^yri^iyuyy Sy-yy^^^y^yfiyy^^yyf yy/^yo.^yiyi^j^y( 
c/ Sc^ /c:^cy>j}\yj^yjyiyy\^{jyy^y\jyyji\^(^yiyy\yy^i(y^yiyy y y yi^/3}j3\iji}h<y^y^y\j3\^yj^ 

y^*fy3^^ijj>\iy5^i^yy\^^yy ^yiyj\^ 
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1^ (J^^ ij^ (J^ U J (/ iii^ 1 (J.>^ il^^^ ^ (J1^ 1^ (J^ C^-1/1 w 11*c^ 






J^dd^}LL}:,:j^^ 









ddd' /.dyf4^ d^dd^ d^dd dddi!^iJ^<^jOj^:>-^d^^Sddjj 



ijd d[:ddy:3d^^^^^ddddydMd^d^^ 

^Sddj^dhdd^ 
sjIj d dd:^ d df dd Jf dj^U^Z^d^dJ 
dd^d-fdifJ^h2 — z^diddij'iJdy^^jd d ddi 

d/c^^ dj^dl^y^^d 

^d^^dd*j^d'^d 
ddddfdi/^-^^*di}^iJ^dd^^ dddy^d^^dii^ 
-dd'^^di^d^dddij/dd^d ':t d^dd'^Jdy:dii^ d^ld 
iSddifd^djd \yjd dd^ddd /jddddj/d\d 




j 














j’nlmlljLg 


y? {f* 3\j^\^ 

-iTj^tZlcy 

^ 


i::_U}ybZ_(ji^>j-5>L"j/^ 

♦ 

h^^ifuy^d^ (Sy^ if^^3Jidl^^d^d^y^^d^^^^-^iJ^^Lff*-^^U^y^^^U^-^^^L/^y^SL/Gi/f (J^2^JJti^(^ly(/*Cv^<^4^U^ 



^yi iA Jl^ S ^d7 ^j3J3i id A 
7 ^ijid^ ^jOjijiiAcJ3Jl:±^t/^i^^^J^j 

—^bi9iy"(^^j^zl Ji?^-Zl(jj^y iil/uyuf"^^— ^hdiidi 

d^ JlV(/<;:— ^^\}/iJd\yt\y^^d^ 1 ^2^cJ>j}j3\^d 

d^i^d'^7 dj{jdd^id^67iS^ 

.LljJ ^L Ji^ 0^ly4Z^/ui^y i^J IV (j"c^l2^^ 
j\^ dJ (J^ 2019y"l Zl Jl?^ -L^ Z^yOj V <L^ (JJ^ 

(^j 7 ^^d^d^ dyG d/dfdy^jf^ y^^j^d d**i/*difl^l^kdj7f^Jd 

d^\6A?>c:^\6?> 1 

1643)Ly/u/ 


















I- ^ 

I I 

! JULL/^^ >i}hl^\f$^/uglify ij^^//£\i^ J/J^<^l5/l^V ! 

J J 

i ^)- ^ i 

i i 

j ^^Ljjt\^:>{f*\^\)\J^Lijf^<^3'/L j 

r’r’ 

yt7^i^i^(j^^yif^^i(j^^yZl j 
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I- ^ 

\ \ 

\ \ 









Jilif^ 3^^1^\d\JU\i\/\j3i jt^f^/ijdji^J^ij^ 


dld/t'^d'^3jddd\/\/^3jj3\\/\}^ /d^dd^j^Mdll — d^yd 7: d^\Jd^{j^2LS3J3\(f\jt2^\3ddd^\^ 



{J'^j ^-f ^ lTc/I I'if dd^d^d^7\\jt (Jj^ (Jll ^ jt ^h\7\J^^/d 

/L^ (J^ (J^ U^^wLif/ui^y Jj^lw^ 

\}\3 ^7{j^I^\^{d*dl d3d^d'*^^d'*^^<^d'd(^t^^J^ j\P^ 7^d^d)^ij^ LJ^ J>^ {jt ^\Jd'. 

^J id 7, \^Ld^ 7t. JIj 7 {jt d Ld^ 7t. d3lj ^J^3j/\ - 4 ^ ^J\jA fjf J3\2Ld3 

\J^\\^J3J^i^0\3^{J^2Ld3J3\^j7.i^^7(.y^^j\7^J3i3dj7.\J^\\^J^^ J3\^\^<^ 

- m - 
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I- -----^ 

! ^[/jij’i^iLijii^j3iS ! 

j l^\fiJ^^^\/VJ^*y:l{J^^//i::^jtiJ'ij3i\/ilj/{7i^^3j^^iijik::^Su^d^^U^6^iJASLy' j 

i ^S j 

j -(j^ ijt^*^iij^id)^^ {^\yf 

Jl </fe (J^ y li^y-if^lf IJI^ i£ 

i \ 

i -(S(Dg)-i 



wL/c/^//L((J^ S 

djdc^*J^jd/ij'ij^ij:^ Sid dd^{j\^^d 

d^7^4-U^d^ dd^^\7\ 

j^ j^\^,yj^j\7 ^jifd:)\^ j 7\^ d^d{jtd^7(d*^d47jd}?>Ad3^^yiiJ^^d*^^^^d^ 

-- : - 
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lSL/0^i7lJh4^jyl^yjj^lifjlJ^j!lJh4^/l^lj^J^U^d^i^k:^ 

-U^L,\^ijC>/ i^i^>\jU'\C<i^'/<C[Jb\}\L-hJi\/£L\j>\.77^7jt^^\e)/iyj-i^'c^\/jjtf^//[J\'7 

y Ljiii—Xf^i jiStyjs'iiiy^ ^L-SiiC,S[jL[7^^ / 7'7}'^{''‘~^7^y >7"-‘>'^^-7 

j/7 

Stuff Matters: Mark Miodownik 

^) - 

^o^Sj 

J* J^i)^^ ijt iT^ j^iijtiJ^ji J3i^i^ (J'r^ s^ij^y^ 

<£^y i~u!^ d]^/AA40'7 7 (^i6^d{^dA;^.7Sy^^i^<y><^£iyti^ij/7 
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- -7"";"""-;""T-;-7""""—7""""! 

cQi^yy 

i'S 

^ y y ^ y /Lj^*^yt^j\9>{ji 








z — db^yy c. yyf ifiyy^^^yf^^ yyf d5<^i^yt^yyy:\(^}j^\ 

^y^hj/iy^yij'*f'xyy\yyj[^^^^^y:jijiifi^^'c^ijy^\^i^ysy\j^\z^y:yf y^jz^y^^jfz^y^ yyy 

^{jfz^\y/ij3^{f/3}yyz^jt)Xjj3\{jfz — yjz^yo^jyiy'yyijyj^^^y^jiyj^.ijf 
{jy^{jyt^jiijy^\jyfyy^yj>b^y{jrcy^\yjAyz>by<:^djt/y ^ir^i yzfc:^\j\ 

^ Jivt^ijt^i^ S ji/ie/i-cT / ^lyiJ^h^Jiyj 

A^yi^^yyjif^>iff^j^fijiyyijyiijyyy 

y^ y yf\^\yof*yyb!f^y2L^y yLj^,^j^jy[j\yyy)yiji>^i^ijh2 — yy' ^cji 
y\j\^^z — dyz id^^yyS cjic/^ 

^ij^y j:jj9{yijb^^^k::^iy yyi/i’jf^jfif^ yy^^yyi^y /c(c^\bi(c^s*jEi^^7 ^ji^yz^^j^ytj^yy j\/ y^^yy\y\jhj^b^ 

\j^y^^y\^yy* y^cj^yyy{j^yyy^ y^yy y /(^i^ y{j\y^yy^yf/ j^\{^{j\tj[yy^j/yy^ 

^:^/33y^G^ ^ jy^\/{jtyy{}jf^!>3yyi^y^cy ^^^y^j:^ij^yyi>yi^yijijjiiy(jjyj/yi^yyyiyyijiyi/Lyij^iyy 


-V- 
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j^LbIIjLj 


, ---- ----^ 

-v^'^ 

Zljyi/ 







V 

/JJ4pJ^d(yJJ^Ld}^/^^d^^fid(yJ^J:^l^^y^Jlfd^iy 

[//^J^d^d'fPf^dt^^^fiJ^ diylJ^iJ>d?d^(yj^:d^jj^fy^ld^^f^jJ^J^!J^J 

^di^dLlj} 

d^ ^d^iX^T^/iX^^ id^O^d^y'iX* d^ 
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I-^--------^ 

i -^iif^4-^j2lj^(iy^j^y^i^wLk^ i 

J j 

i i 







J ^ 4^;:^ (^ f 4^;:^ U ^ y 4^^^ I 1^ i) I (J^ k::^ ^ 
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I- ^ 

j ^ yt\J^\}\J^ ^j^\S^y j 

! <y£^o^<(/(jyUL<^ [ 

I I 

I ^I 


J Ji J^J 


(jf Jljik::^Ui/(Jf^ J^^jlJj^iy fyi^l^iy I ifj^JlJ^jjiiJ^^hjj^h>i>*jf>^i^lti^lJI 




J,^.\^/ fi)hh'0jC^lLl:^3/i/\iJ^‘‘ L^{y\^{^^jiLiJP’ J}J3\i}\j/(<^3/ ^**hi^3/ ^j\Xji}[^ ^ iL U^Qy^y Jf<^ 

Ji 


9l?^lyr-9l?^l U-i^ K> ^ ^ (j^ 802 c/ >t^ Zl lA iji^ 

-;-- 
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r" 7 (^/^%\ j\/i ijt jX^ ^y\^j^ ^\ ^{j^ i^j^\ytijt \7 j\/ij\^ijt^7 

c:^^jr^ '*\!t }\}\j\/iijli^^4L^/ J 

ly/ij^^iJ\^j{jtiJ^ 


1 


jt^i7oh)j^j'i-^y7-rutd7‘^L/'-‘i~(dJ:[')^^^^>^7^LA$‘^7'-j^u'^yS/^>''^7ji'Si^o{^,^ci7ihyJ^i)Lj^ijS 


f*y ^iy^ifyi/fijyy j^y^^iyif^yyiyyii^iijtij^iyyiy y 

ij\^{^ yf o^^yix^iix 

/yi^y^ y\^yyjt^fiy i^S'j^yy yy^yyy SS 

jy^yyj^i.yi^ *^^y"[yj^\yy^!)id5y 

L^u^ !>yjLijy'j3\y\}y 

zi ^ y y yy^jy(f\^^j[^y<^}/ i}\!}^ y\^^yy^ j/c^ 

ry^\yMj^\y^yoy^yyyij ju^ijy^y{j\i^\j3\\:jyy^{jy"{j3^jrcty^ y^i*j^9juiioS^b^yx*^'’*£^ Syy\j\^ij\jj\yi^ 

\jy y" ^yf {fy^p^jT^yvijn y^y (s [j^y^J^ J^y^jy^ iyy^\j^j\7\^My{S-^y^y^y^^^yy^^^^^^yyy^M{J\^y^yc:^yyi^ 

cpiy yi^cL ^yf(ji^yy^<::^ijfi^jy^y(jyi'i^jk^ify^yuv^^yj^?^* yf {j\^\^{^\3yy^{jy\^^^3y7 

(jy^iiu^ y7^^<^jL7y{Sp’y^y‘^^As^^yy‘^^7^7.<^^^yy^^ j^\\ji^{Sy\^\y'^^y6f 

y y^ ^ yyyty^\^^ 7 \j^ yp^ {S^yy^s/^^j^^^y^y? y{ji\\i:^ j 3 j 7 ^j 3 \{jyjiy 7 ^^ 
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\ \Jj\{SM-^ ^ <f ^g^yrt^py^c/^ 

j ^{J\J^^/{Jj cJ^\)y^{J\(^f^ 

I M\f* X^\j^L^\Jy^j^[J^yjj:^j\f (J /*/j^cJ'\jj^^ ^ i^ j\J^[ j* j\/y/{J\(^ ^ J'ljif jjh/iJ^*\^{J^\^ 4^1 

I 

I ^ 


h 

JV 



j:\^ 
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Si}^^>C\^ J* i:^J3i{^f 

J:ir^ 

(J^ 2019 

i/*{?C^ 33ij^^{?[/^J^/t^ Sxyl^^i^3j^ijb\^l*Jr"^iJ'i^^{^[jjtjj,3y' jb>Ci^^ifi{J'3^J3li^iXif^^>Ci^iX2008yP^3^j3llJlU>C>^iJl3^^ 





y<^y£>^iy^i/'33J3iij3/'^^i^ij^y i^j3i33^S-^4cf^ 33?fi}tiyi^^xi£yiyi^[yy^^^y^ii'xi^d^y^y^u^ijj3y^^jbiy 


S5r 













j’nlmlljLg 


—^</ 201 9y^ 6ij\}^^jj^(^J"3 

2l>% 2l c^ I 

33iJ\\jJ^ 






J-y ^(jyi 









{jj}i/{j\f^^y\J\^y3j}ij3\j^LJfyi^ /<L^\J^<!^/33S 
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^i^SJ^fUy}f d ^^^ jt^L — 

iAd^ d^ iAy^ d^ j^d'^d^Lf^ 

Jd\d[j\d^\!)^ii/j^ddj^J'ijf {S^[^*^dJ^d'^^^-^ 

^ Sddy^[/3iJhJ^yd^^3d^^dld^ d3J3C 
d^/dliJ,^/J[^^j:^i^^J^d^^^*^-3^i^^*^dd^jL^J^6Jiid^^di3j/diy'd^ ^d-^J'd^^ ^d^ 

dLd'd\dt/di^\\/G\dd^ ^ d^^/ 

ij^j)d:J3i^i^lJ,d2fCj^i^UjliXf<yjd^^^-^ddh3i(J^b^^’^(Jj3d'J^'''’^^3^^i:^f^^3^l^^fy3^l^ (^^^33^1^^!^^ 
2^dd^[f* <::^d^^i5^d'jddb^ 3 /\JdJ3dd^d^^d'^*d^d^\yt\^j^j^^\d'j3i^J^3/3/^ 
^d^dl\j3\^\jdL3Mj^J^3/3j{^* d^ ^dd^^^^djdf^ ^ 

^ .j3<d^\jjd3*dd:-J^^ ^ ^3[Jldd3Lj3d^^^d^d\d\3d^^i^dd 

Jd^/^^d^dy f^^dh^^ddd d3J3C^dd\dy^dd''d\^\^jd,dd*'dj3(^0d^ 

^d^\j^jidd^^^d\/tJ3\^ddd^d^^%ddc:^^\j^j3^^ id id" d\d 

/^^Ajytdd tjdi^d^J^ J>?t>j J^l‘/b>U^c^(/ /33^\dM4^d^d^^l^^ddudd3jj^ 

d^^dfiX^idid d3jj^dd^/^^^d^-^^d^d-^-^dLiJji:(}diddi>dd(^d'^dddd3dhjJ^iJJjiJi^iyiji>ddddd >^ 0 ^ 1889 ^ 

^l^i^3CjiJ'lJdy:dS-dbd^3dd^^^^3JJ!;fdJl^l^^d(JX-^^d^dL^d*^diid ddd^S^dd'^^d 33ddd d3J3C, 

(^d\dddj^d\^^(3diLddddddd^^^^d-dddd\3^ d^ dJd 

il^l^i^i^(jo^ii(>.^l^Y><^/' '^dd^^^dj,ddJ[^d^yj&iSd^d^^-rd3^^^jdd**tj^^SddJr^3^didd^didd^^4ddJ[^^dijiJ^^ 

Jddd dj^dd dJ.d-d^d{}\^.h!^dj’J,dk^^d 


'\p\3diji 


^^^^3d<::^ydd3^ ddd^d'^^^d^^^dJidddS^d^f^ yr-c/' idc^d3/^*dd^':idd'(f^ 

Xd'dLd d3J3Cd^>ddAd}^i:::^d^{j^/jd^^dddd^ dd3^-^^d/^dd l/ ddJ3dddddid\d^^id 

^^^ddddsddd^y"Jd^^ 1. i3^J3i}idd‘'''^3^^‘ j^i^ij\^dd^iyd^djd‘^J^3d^dd^d33/ 


^jdiS^^ddj3)\3d3^kd^J^ij3id^^ddt/ddd^^d^^^^^idd^/<dy3j^diL ^^id*^d3^SLd<^^d(L c:^Mdd^ 

^dd ^~d^ddd^(^d3^^iSdjiJ^^(i^^dj3ddddd^J'Oddf^dX'd^ddi}ycdd 6d^d^ 

-^fduidii^dddd ifc^d 
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^yi^dijd^Jid^d\jtid/i^*{Jf d^d^d 

Jl>CL7(J^l7 (jL^^i^(Jl^i_l^ 
dd^‘u U^U^ 

(f i^J^iA (J ^^ U^ 

y^ d^A^-d* (J^lf c/^l/^ 

^d^lddd'*^ d ^^^d>^^d 

^d7 ? dd^d ydd^d\ji j^\d ijhi'i^^i/^ Jif^j^^i/^ (j^ /(**d 

^\Jd i}\^J*iyjdid^'^^-dii^Ad^^^^^dii^dyd^^\d^\d^\ji\dii*d^^dtji / 



ijt^jy^d^^dd^dddd^ld^^^d^d^ddii^ddy^jd^<^ddy^i:::^iJ^A-^^f^':^d*d ^^C 

^^d^dtd^ J^d^Ldf ^^>/^d* d^^*^U**d y^d^^d^dLJy,d ^dd d^dyd^<^ 

't-d^^^^^/t\dd y^d^^iAd itddiAd^^^^^d-^dd^ d/i\du'^d\jd^ ij^\^dd^d7 ^d^-ddA L^d^dfdo/^ dX^{j\ 

d^^d.}drddJ l^(/ui^Ayc^^6U^/6^ /j^^^d^Lu^\ /wLc^UV'-d?^ If ^(>.c/<> d^^<^6^yi 

-d^d^jdd^'‘dd\dlj^ddddd^ddd^^^dddd^^dj (Jyrt-i- dyd 

^d^dd-ddiyf^i/^-^dy^y7^^f7fi/d^jd^f^d^d^-(jdd^iAl>^^if ^^ i^Ltd**^^d**d'^d**^-^^^d^^^d{LAd^d^d^^^7-9^ 

L tj^(fdd\J\^d^d^^jji\^d^<C^<L yf J^d-dfAf*d^ 
if^-ddiA^jy^dtd ^ y^ddil300^/iy ^d^d' 

^i^cd jidijdd^ 

^\\*^^j^f^jS^j\j^\\Jdd\J\^[f ^\^/d dyfddd^ d^LJydd'^d/\}/J^U^^^ddjd^jfJrciJ^?^ jtf^\/\j3\{Jy>d^\^i:::^^3du^^ddd'^ 
didf^dj^f^^dJiJi^diy^^cd jydddf*^^^^LAh-^^d7 ^Mdlidi^(yc/*^^Ad**>^dd^^^^:fd^d^^d^>^^d{-dL^ 

dddj /ijylyd j^j^i^y^j^d dd>^^^d^ 

l/-(/wLlf(/^ ^j^ddd^fydk'dd 

J^^jL^/id ^dd^dd' d^^U'^^d/ J3\d d^d^ ^id7 ^(fy“^Ld^d^dd^4d^y^Lf^ 

^d^didj^ /^\\:d^du^-d' ^^dddyd"^ ^^^ddd^':t^dfd*d^^yd"* -d* d^ jd^^y^Au^ ydd.^ 
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/{^LJCi/iJ\ J'^t(jJi{J\^j\f J3\^ytij3?^ jJi\J\^Jytjy^ ^j}k J3\iy 

J:,.2^AL^\^y>\j^^/ 

ytfj^j3iJ^J3\Z^Z yi.<[^^jj^Afy^Adf^Jyi3^d^Sd^^^*^L/^ 

fJ3JlJ^y4j3f^yif3^(jAd^J^yttj3 Jtj:^jr^{^jij3{f A‘d^X^^Jfd^y^y^3y^y^3^iJ^2^3jyX\^i^i^^(J^ti^(J^i3 

-Ly 

A'\^j3i^i3j(*ty^^^uA d 

/U^^^^c/y 2l(J^ 
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i(J>L^ 

A* 


i^i^ti^C^ki}/y^yci/cJ3iJ\Z^jt^{^^ycJ3d'ij3i^ycC/^ ^y^Xj3^^i^y^d^UZi^jto;Xiljt /A^ liXA^^d^LAd^Aji3^yiJ^£^2C 


cy>3 


^^S^A(J^j3ii^y(jL/lfi/^^3LiJ ii^j3iji^y*lJ^ ^^^ijtLJCiy:y3iJjy^^^A\yi{J^ 

ZA'(yj3^\jtZ^\X^\/iJ\^ J3\/^ /:JJ cy3{S^^yc£ J3\/^ /:ij^ (^l3\^yAyA/^y'(\^l^^^^^A»\^jA^^d^^cy3Z^3\^\{^ij^^^ 
{jA(y^,^\23^c^ljS^\X\T^^{jZ^^ zfX"^ S^\fddy"i2yXjscLX(:^\/\^{jZy^j3n^^i^^Aijj^Ajy€^\:A 
{jA j2)\jc:^\S^i}/j33c^ ijt ^:>^j[} ji^i^ jd\^AdJ^AijA {J‘‘lA ^ A 3J3(11 c:^\J^ 

d‘‘^3y^,X^A\j\*^^\/iA<^j3\[jydA3% 3 Atj^ / y)Z Ad^ dj^r^jA iS^ij A d}^dy^ x^<A A Ay A A 

dy\^3^,X^A{^j3A'AA A }Aj*\ AdiAid^ 


■SB^" 
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----- 

1840i^^ti?y | 

J I iSr^ lA ^^ (J^JL^! 

u^^i^y'yi)^fSci^^Lj'y^*^LyyLAi869 ! 

JiJ^jo^i4^— yyJ'AL^\J'**\i^**^1883jt^y*i \ 
if y' f yf ij^fl^jl^jtij^ ff[/ fijifc^ f^ijyoKjyiiJ^^il^oyi^u^^iy^jJf^ \ 

^3^ C^*J3\[^y^yi ^jftj3/(^^^L^J3/3jij3\^\:^^f’ ff jff* ^^ 3 j 

^4^l^flj3lJl3U3y^3333i^iJlj3^.^^li/^jl^ffy*ll883yt*^18^4^Jk^^l^fij"lflc/^f^ J 

Zl3>^(J^ ^ 

(t\^LJ^3^{^i^^jj^y^c^3i3j[f^\^3^(^^f3f\930^fi3y^fy3fif^y^(^j3\fij'»c^3i3j[f^^^fJ^^i^ijt'^3{:ljyijt\884 I 

-c/' 3^^^-fyufyyu^f y3ji3yi}j'j^{jtij^^^yy^'*yiy**-^\,^uy^3^iyj3^j^3jyi i 

JjfVfjytf* ! 



^^C^3iSj 






■<a|?»>- 
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V ' 


2l Jl>-.^cf" 4J^JtU^\J^y^^j\7j\j^^j\^'^L^^\jihj3\L^\/2^ 
^7^J<:^\c7y^c^^\J\cJ>j)£j%iy^j!i^ 
i^i^/j^ {J\^4^\^L^yiJ* \J^ (/’’w2^‘‘ i/j^ {j^ 

-w^l^JlVi— ^{jy^^/iy yiJiy^\J\j3\\yiy J y ^ZlwLy^ 

/(^\j\2:^^cl^^^ 21 ^yJJjyjJ^/yi^i^JifJiiJ^ yiyLX^S'^y'^J[7i7^U^ (^4^^ 

3j{jtjj^y{Sj3^{j^c^* 

Jc^yf c/^ ^dld^i*y'yjiy^^J7 

Sd^yyf ^i^zi(:jifc^z^if j^ yiyu^7 f 7/\i^ /({ 






J 


LdjSi} 


Stjyyy^^cix^yyyj^*y^^7:i^*\yy^^ijy^y^iy/2oi6^Jij77 
yy^/d^y^i^ )7y y**^y-yy^^J^ yyy^ 67u\y y\y^iyj^ {^ij\7(^z^y^^ y y 
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^\cff^\j ^j 

:^y‘2ly“ y^\Jf j^\j^\^hj{S^j^^l^yi)^**j \ 
\j'^{jt\j3{^ij^yij^ji}{jt\j'\^G{j^ijy '^^! 

L^j:r^ j 

^ LrJy^Zly j 

j^^i^i^i/Ji^icL^^ J’L^^i/\Si/^j3\j^\i}^iJ*^{jf{^{jtjj^(f^ijj)\3LJc^,/{j\^i ^i 

LJ^J'"''f yy‘Zly“-(yt^Ui;j/V4/(y^ J/" f \^j 


l^y f^-^j/^iJ^jfj^UiJ 


iS j3\j^^/j'y/^^J^3/^i:/y^/iiL^tijtij^^}::^\^ijl^/^\!^\3^^j3\^U^^yJ\}l^^y^Sj3j^j^^/(^^jt(^lfJj3\^\^\j:^/j4 











j’nlmlljLg 


I---...-- 

j ^t'^Jijtij^ti'li/'^r'i}l^^J’^{jtiJ^^jiJ^}lyl^<^ii^[J\)>/^0^Jfy;/4‘<^C^^Ij^iji^iJ)^iJtJl/iJ'f~i^i}y!iJj\fi^yjt‘^ ^ _ ^ j 

I ^)-I 

I I 


iA lA[c -^y — A^j^/Syft/j[}jc^c::^^^{^iJ^^i 

^yL^/^jyJ\0^\4^'’yy MLyyif:y^\:i^y 


jifiy'yOfji^yy 

ij* ':^yu^^y^ 

-i^ifi-jjj\iy ju /‘Tc^^iji 
iSjj^^lSl^iJ^lyt^t/jljty^.j^^S'i^- /-T^^sSiy 

S fllZIiJlji J j)l ^T i^yi —^ LZ^^-i}y! JS^fjcf jt 

y^\yy^y\^^3\j'\^^iy\yj\}y^^L^y^ y yyyy^yy 
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I- ^ 

j J<^{Jj {J‘‘\jtj^{j^^\jty^{^^[(ij^j^\(^\j\^55 \ 

\ J'^yt^yiiJ^Xj^\^J^^yi^3\^^r"j\^cJ>j}f3^>^ij^3^^iJytt^}cJ>j3^3\^iJ[^^L^iJyf G ! 

I ^\<::^J33{J^ !f^i^J^J^^\<::^j[} j^:>^jJi{J^ji\3^ J'^yi\yi9j\>^\/{J*)\3L^\^{J\/i^S^^6^U'^^U^/^* (Juk^ ^ 

J ^^^£f 3 ij^\^(f^LJf^ 3 jyS J 3 \{J'^^\ 3 ^ 3 ({Sj^^\ 4 /(IJ ^J 

i ^i:^\Jy/3^:9j^//j^iJ\^\Jyj\3j'.!!^^i^{Jri<:^j2^3^f3/{J\iJ\^L^\3iJ jlj3\^r\jJ^ 3^^i^03)\3^J<^40\^^ \ 

i ^J^{J^iJ^J'\^3i^^/^J34^/iS3lJti3ljjt\jtj^(f^/{J^iJ^^J34^ij3lh3ljiy iS0^6 j 

! ^ (J^J<yT^ :)\f^u^\^j;i33j/J 1-jj ! 

I 33 — ^j»\j3\y ^(ji^^y(jiiry^i I 

j j 

i -(»:||^)-^ i 

-(^Z— ^{J\!^\/{J\^3^A^iA* J3\2^(^^1({J^/iJ3\A^^^4Jf/i\jt\y3A^{jA/\^/iA^\y3^\^\j3\A \ 
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---^ 

J'>^L^S(J^c/lc^^^J^l^irD> 

Jy^'g^t/I-L^tifl/L^ ij\!>U^j!>’ C^i/' J:\M^/ 
~<^i}i^j£ J^jlS'J}t:::^iJ'l~i^2~J'jJ-iji^J—'i4J^j!tiJ^I^lj 

^E. — ^^^ 43 ^ 3 /7^ ^3/^ t3 cJ>[^(d d^6 

i}i3^^ 7 ^d^i^yjt 1665d'^^3 ^j3\Q\>j/ j^!4t3\d{f* J^^^l7i:*3^^i^{diyi^d^idd3y^!f3{dlJdcJf^fdU^^i^^^^^ 

d 3 ^d ^jddd^ — d\j 7 ,ddd^^diddij^ 3 yd<^<{d ^d'y^dd^^ o' Ai^d 7 *d^ ^ddd 3 [i}^ 

j3/iySid^d!ii/ddMdd\fd^d7dd^d)d^t,J^*:>ijd^iPiSi/iP^c:dddJ,^3d^^^d/dJdj3\^ 

di^[d^dldy^ifd JfSd-^^^ 

id^LA^^yddi/* -dd idi3^3ddi}^dli}i3dyi^j:^dddd3^^\^^i^ idj^dl —/[jfiJi^-iJ^ id^ ^dd3^^\^did 
J^^^i^ddd id*i^^3d'ijLdi^d'^^^-^^^^d^d^AiMdd^7ird3d**iJ>^d^y^ j^'^id'i^id'dif^ — dd^33^idd^ddr^‘^^^^^^ 

-did dtj dsrdd"dd*:^dd^^ddjd(f^d^ 

- 
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J 1880>t»!^i—'Cs^i7’bJrjy>o’ : 

I * *1** ♦•••♦ I 

j j 

j j 

j j 

i ^)-i 

i ^ij/. _i 

J ^^\lz)^{j^ yy'eC^y'yJyJ^f^ J 
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^^L^JlJiirJhi^iP^yi39iJ^Jiji^^l^'jfiyiJiJ^i‘ik-)Lj''i/f(j(hjiJyy^?l/i/^j£/Ji^i^jfiyjlyj/;/^yi/U>‘^~^56 

JJ 25 ijt{j\/? k^3\ 

L:^^^\j3\j^ ^ J/t/ J3 y^i/fy^ii^^LutyiJiiJiJ^fJ/J^(/ jJiijh^j2^A/i;^ii }// 

\^^^x\A2\^/ n2\j^!l[Jllf\/^'‘\i^/^^ <^{j^^x\ 

L/^202d< va 74l^-l^ 163 53/^a 52L^.^a 47d^ 

Jrcj^ J^\:^jd^\ 











(J^^i>ci^l*y0-C; 6^6u^^ y^iJ'f(Jiyj:J^iJ'f?ij 

jji\j\^J^ ^1 — '^ij^ [fi'iiiy 

2 ldie/-{/ 


sj 


■BBr- 
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i\J ^J^J^if 

-^i.^s)ijiy£—d‘ij£^£ ■c^id'y/yji-id^^iJi^j^d^^ yd^fij" 

jh^d" j)l<jdh)lii:. — dijdsjt^:, _ 'd'd^y^-iti:'^yd’d-.dy^\i‘U^ ■’-’•tr'L/^ 

dd^i(/d^-i~\fyiJiiS^S^^d-'(Sdy^^y^-d~d^'Jyj>^(f^d'\{f-sSjid^y^.i‘}.(:^^'i}\^\^s£.iSj^j[y 

-d^2^yi\S‘'i — ‘d.^ d~d-i!k 






-<s(|D«>- 











